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The  2nd  half  of  the  first  volume  of  the  great  work  on  Military  Hygiene,*  by 
Rotli  and  Lex,  has  appeared,  and  includes  the  subjects  of  dwellings,  j-emoval 
of  excreta,  disinfection,  and  military  buildings.  Tlie  work  maintains  the  high 
standard  of  the  first  part,  and  is  a  complete  treatise  on  each  of  the  subjects. 
The  chapter  on  removal  of  excreta  by  Rotli,  and  on  disinfection  by  Lex,  are 
both  admirable. 

Dr.  C.  Gordon  has  publishedt  a  work  which  is  principally  based  on  his 
observations  during  the  late  Franco-Prussian  War  ;  as  he  was  present  in  Paris 
during  the  whole  siege  he  had  unusual  opportunities  of  observing  many  points 
of  interest. 

A  German  Military  Medical  JournalJ  was  commenced  in  1872,  and  is  pub- 
lished every  montli.  It  deals  largely  in  military  surgery,  as  the  late  war 
furnished  so  much  material,  but  also  contains  notices  of  all  military  hygienic 
points  of  interest,  and  various  other  matters  connected  with  the  German 
Army. 

Among  the  numerous  publications  which  the  great  war  of  1870  has  pro- 
duced, the  work  of  Grellois  on  the  siege  of  Metz§  deserves  special  notice.  He 
gives  apparently  an  unbiassed  picture  of  the  suflferings  of  the  siege,  and  of  the 
causes  which  led  to  them.  Metz  was  as  ill-provided  with  medicines  and 
hospital  stores  as  with  warlike  material  and  food  ;  the  most  important  medicines 
were  exhausted  soon  after  the  siege  began,  and  the  French  had  to  request 
permission  from  the  Germans  to  introduce  cliloroform.  Instruments  were  also 
■wanting,  and  men  were  lost  in  consequence,  although  requisitions  had  been 
sent  in  for  everything.  But  here  as  elsewhere,  either  from  incompetence  or 
neglect,  the  mtendance  had  utterly  broken  down,  and  as  an  instance  of  the 
blind  adherence  to  mere  form,  it  is  mentioned  that  malt  was  offered  by  a 
brewer,  and  when  the  medical  ofiicers  wished  to  use  it  for  ptisans,  it  was  not 
permitted,  because  malt  is  not  in  the  formulary  of  the  hospitals  (p.  95).  In 
Metz,  from  the  15th  August  to  December  1870,  there  died  2,851  from  wounds ; 
726  from  diarrhoea  and  dysentery  ;  1,364  from  typhoid  fever  ;  176  from  small- 
pox ;  177  from  continued  fever,  and  81  from  pneumonia,  out  of  43,000  admitted 
into  hospital.  Tiie  total  loss  of  killed,  wounded,  and  disappeared  in  the  battles 
of  Borny,  Gravelotte,  and  St.  Privat  (14th,  16th,  and  18th  August),  was  1,585 
officers  and  38,383  men.  Witli  reference  to  the  particular  kind  of  fever  in  Metz,  it 


•  "  Handbucli  der  Milifciir-Gresundheitspflcge."  Von  Dr.  W.  Eotli  und  Dr.  R.  Lex  • 
Band  I.    Zweite  Licferung.    Berlin,  1872. 

f  "  Lessons  in  Hygiene  and  Surgery."  By  C.  A.  Gordon,  M.D.,  C.B.,  Deputy 
Inspector-General  of  Hospitals.    London,  1873. 

X  '•  Deutsche  Militar-arztliche  Zeitschrift."    Berlin,  1872.    Band  I. 

§  "  Histoirc  Medicale  du  BIocus  de  Metz."  Par  D.  Grillois,  ex-M6dicin  en  chef 
des  hOpitaux.    Paris,  1872. 
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may  be  noticed  that  an  important  argument  against  the  production  of  exanthe- 
niatic  typhus  from  simple  overcrowding,  lias  been  drawn  from  the  experience 
both  of  Metz  and  Paris.  In  both  places  during  the  sieges  there  was  overcrowd- 
ing, wretchedness,  and  famine,  particularly  at  Metz,  yet  as  pointed  out  by 
Professor  Chauffard  to  the  Academie  de  Medicine,  there  was  scarcely  any  or  no 
typhus,  as  there  had  been  in  tlie  wars  of  the  First  Napoleon.  There  was 
typhus  in  the  German  besieging  force,  but  so  strict  was  the  blockade  that 
it  was  not  imported  into  Metz,  and  was  not  generated  there.  Although  Grel- 
lois  believes  in  the  identity  of  typhus  and  enteric  fever,  and  thinks  that  there  was 
some  typhus  mixed  up  witli  tlie  common  typlioid  form  (as  he  considers  it),  he 
is  obliged  to  admit  that  few  cases  of  typhus  were  seen,  and  if  the,  disease  really 
existed  it  disappeared,  for  at  the  end  of  the  siege  he  owns  there  was  no  typhus 
(p.  50).  The  Franco-Prussian  war  has  had  one  curious  effect  on  French  Military 
literature.  Astonished  by  the  failure  of  their  army,  and  by  its  evident  inferiority 
to  the  German,  the  French  have  turned  with  ardour  to  the  discovery  of  the  causes 
of  their  unsuccess.  They  are  evidently  now  seeing  that  it  is  safer  to  magnify 
shortcomings  than  to  conceal  them,  and  that  the  explanation  of  failure  which  is 
most  pleasing  to  one's  self-love  is  not  generally  the  right  one.  Their  military 
winters  are  turning  back  to  the  ancients,  and  especially  to  the  greatest  military 
nation  the  eartli  has  seen,  for  lessons  in  war,  and  are  seeking  in  the  records  of 
old  Rome  the  precepts  of  discipline,  foresight,  and  unwearied  preparation, 
which  are  to  regenerate  the  humbled  power  of  Prance.  This  tendency  is 
evident  in  both  branches  of  the  service.  M.  Gauldr-ee-Boilleau,  of  the  French 
War  Department,  has  written  a  military  work,*  wliich  goes  back  to  the  Trojan 
War  in  its  search  for  warlike  rules,  and  Dr.  Lauiarre,t  in  his  recent  edition,  has 
given  a  still  better  account  of  the  Roman  system.  In  military  medicine  the 
tendency  is  the  same  ;  the  "  Revue  des  Medecins  des  Arme'es,"t  enters  at  length 
into  all  that  is  known  of  the  medical  service  of  the  Roman  Army.  A  search- 
ing examination  is  being  made  also  into  the  aptitude  of  the  young  French  popu- 
lation to  bear  arms,  and  the  result  is  considered  to  be  more  favourable  than  was 
expected.  Dr.  Morache  in  a  very  able  treatise  on  recruiting,§  gives  reasons 
for  believing  that  the  French  race  is  not  degenerating  ;  that  it  is  on  the  con- 
trary improving  in  physical  power,  and  that  it  can  furnish  soldiers  sufficient  in 
number  for  the  defence  of  the  honour  and  independence  of  France.  Morache 
considers  that  1,000  young  men  will  now  give  580  good  soldiers  ;  70  will  have 
defect  of  stature,  and  350  will  be  unfit  from  infirmity. 

By  the  law  of  the  27th  July,  1872,  the  minimum  stature  for  the  French 
Army  is  1  metre  "540  (=  60'64  inches,  whicli  is  nearly  6  inches  below  the  French 
infantry  minimum  of  1792,  when  the  grand  levy  was  made).  But  the  mean 
height  is  much  above  this.  In  1836  the  mean  height  of  those  taken  at  the 
conscription  was  1  metre  "6499  (=64*958  inches),  and  in  1864  it  was  1  metre 
•C486  ( =  64,906  inches),  so  that  the  mean  height  had  not  lessened  in  28  years. 
And  on  comparing  the  conscription  in  France  with  Prussia,  the  rate  of  exemption 
for  physical  inaptitude  (defect  of  stature  and  infirmity)  is  only  85*16  per  cent.j 
while  in  Prussia  it  is  47'40  per  cent. 

At  the  same  time  Morache  points  out  that  there  are  various  points  in  which 
France  presents  some  strikina:and  unfavourable  contrasts  to  Prussia.  The  popu- 
lation of  France  doubles  itself  in  108  years  ;  that  of  Prussia  in  54.  This  is  not 
owing  to  increased  mortality,  for  the  yearly  mortality  of  France  is  23*1,  and 
that  of  Prussia  is  26'1  per  1,000  of  population.  It  is  owing,  as  is  well  known, 
to  differences  in  the  birth-rate  ;  in  France  there  is  one  birth  to  37'4  inhabi- 
tants, in  Prussia  1  to  26"6.  The  foUowiug  table  from  Morache  gives  the  facts 
in  another  form  :  100  women,  aged  15  years  and  upwards  have  the  following 
number  of  children : — 


*  '•  L' Administration  Militaire  dans  I'Antiquite."  Par  A.  Gaiildree-BoiUeau 
(Ancien  Clief  de  Bureau  du  Miniature  de  la  Guon'e.    Paris,  1871. 

t  "  De  la  Milice  Eoraaine."    Par  CI.  Lamarre.    Second  Editian.    Paris,  1870. 

X  "  Le  Service  de  Sant6  des  Armees  dans  I'Antiquite."  Par  Le  Dr.  J.  M. 
Q-uardia.    Revue  des  M5decins  des  Armees.    Jan.,  Mai,  1872. 

§  "  Considerations  sur  le  Eecrutement  de  I'Armee."  Par  M.  Le  Dr.  Morache, 
Professor  agrege  au  Val-de-Grra.ce.    Paris,  1873. 
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France    12-2G 

Department  of  the  Seine   10  06 

Paris    10-47 

England    20-02 

Belgium    ....    1803 

Holland    21-00 

Saxony    2000 

Denmark    19-09 

Bavaria    1802 

The  causes  of  the  deficient  birth-rate  in  France  are  too  well  known,  but 
Morache  again  enumerates  them. 

_  "  The  development  of  the  public  wealth,  which  has  for  a  direct  effect  the 
*'  increase  of  the  mean  duration  of  lite,  and  the  continually  increasing  luxury, 
have  established  in  France  the  deplorable  habit  of  limiting  the  number  of 
"  children  in  marriage  ;  in  vain  morality  and  religion  seek  to  combat  these  per- 
"  nicious  ideas,  they  appear  to  augment  every  year  ;  they  tend  especially  to 
"  gain  the  rural  populations,  who  seem  no  longer  able  to  resist  the  contagious 
"  example  of  the  people  of  the  towns.  People  marry  late,  because  they  wish  to 
"  have  an  established  and  well  assured  position,  because  they  do  not  wish  to 
"  fall  into  poverty  (se  mettre  dans  la  misere),  and  they  desire  to  have  few 
"  children  in  order  to  leave  to  each  a  good  patrimony.  Certain  philosophers 
"  call  this  immorality  '  paternal  foresight,'  without  confessing  that  it  leads  to 
"  the  moral  downfall  of  the  family,  and  to  the  diminution  of  the  population  of 
"  the  country  "  (p.  67). 
/  In  these  few  sentences  the  causes  arising  from  the  laws  of  inheritance,  and 
/  from  the  too  great  yearning  for  material  comforts  and  luxuries  are  clearly 
shown,  and  make  us  fear  that  Morache  is  perhaps  too  sanguine  in  believing  that 
the  male  population  of  France  is  improving  iii  the  qualities  which  render  them 
fit  for  war,  and  that  it  is  indeed  time  that  they  sought  in  the  history  of  Roman 
writers  for  the  lessons  which  alone  can  render  them  able  to  resist  the  pressm-e 
of  the  rapidly  increasing,  hardy,  and  educated  population  of  Germany. 

The  various  Sanitary  Reports  for  1871  from  India  are  as  usual  of  the  highest 
interest.  The  Eighth  Report  of  the  Sanitary  Commissioner  with  the  Govern- 
ment of  India  (Dr.  Cuningham),  contains,  in  addition  to  his  own  able  Report, 
the  remarkable  essays  on  cholera,  by  Dr.  Lewis  and  D.  D.  Cunningham  ;  Lewis* 
report  on  bladder  worms,  and  on  the  Filaria  sanguinis  hominus  which  has 
attracted  so  much  attention  in  Europe,  and  Dr.  Bryden's  very  important 
analysis  of  the  influence  of  age  in  the  death  and  invaliding  rate  of  the  European 
soldier.  Dr.  Cornish's  Madras  Report  for  1871,  in  addition  to  a  valuable 
analysis  of  all  the  medical  facts  of  the  year,  contains  some  important  contri- 
bution to  the  history  of  cholera,  to  which  reference  is  made  further  on.  The 
Bombay  Report  for  1871  is  especially  rich  in  statistical  tables  of  the  popu- 
lation, and  its  distribution  and  mortality  ;  there  ai-e  also  many  meteorological 
tables  and  thermometrical  observations  in  the  upper  and  lower  storeys  of 
barracks,  and  an  attempt  to  state  the  effect  in  admissions  from  fever  and  cholera 
of  these  two  storeys.  But  the  numbers  are  too  few  for  any  decision  at 
present. 

Dr.  Fairweather's  Sanitai-y  Report  of  the  Punjab  for  1871  contains,  among 
other  interesting  matter,  an  account  of  a  localized  outbreak  of  cholera  at  Delhi, 
the  particulars  of  which  are  given  further  on. 

Many  civil  sanitary  works  have  been  published,  among  which  may  be 
especially  noticed  a  very  useful  treatise*  by  Dr.  Wilson,  which  is  intended  for 
Civil  Medical  Officers  of  Health,  and  gives  in  short  space  an  excellent  summary 
of  the  subject,  and  account  of  the  Sanitary  Acts  and  Regulations.  A  smaller 
work  has  been  published  by  Mr.  Burn,t  which  also  contains  much  good  matter. 

An  elaborate  work,  on  Air  and  Rain,  by  Dr.  Angus  Smith,J  brings  together 
and  amplifies  the  numerous  observations  he  has  already  published  on  these 


*  "  A  Handbook  of  Hygiene."  By  George  "Wilson,  M.A.,  M.D.  Ed.  London, 
1873. 

t  "  Sanitary  Science."   By  E.  S.  Burn.    Glasgow,  1872. 
X  "  Air  and  Eain."   By  A,  Smith,  Ph.  D.,  F.E.S. 


5 


subjects.  Mr.  Amphlett  Moss  (Apothecary  to  the  Forces)  has  pubhshed  a  very 
Rood  paper  on  the  amount  of  free  and  albuminoid  ammonia  in  air.* 

On  the  special  subject  of  ozone  in  air,  a  work  by  Dr.  Cornelius  Foxf  may  be 
consulted  with  advantage,  as  giving  not  only  a  rimme  of  the  observations 
already  made  on  its  nature  and  diffusion,  but  an  account  of  the  processes  which 
have  been  used  to  determine  its  amount. 

Papers  on  disinfection  and  on  examinations  of  food  have  been  very 
numerous,  and  a  useful  collection  and  analysis  of  almost  all  of  them  will  be 
found  in  the  Journal  published  by  Hassall.I 

In  the  following  Report  I  have  found  it  necessary  to  go  at  considerable 
length  into  the  subject  of  the  spread  of  the  specific  diseases,  and  into  the 
evidence  brought  forward  during  the  year  into  the  parasitic  origin  of  disease.  I 
have  therefore  been  obliged  to  omit  many  other  details,  and  to  confine  the 
Report  to  these  two  topics. 

The  following  are  the  contents  of  this  year's  Report : — 

1.  Spread  of  the  specific  diseases  : 

Paroxysmal  fevers. 

Enteric  fever.  ♦ 

Cholera. 

Dengue. 

Influenza  of  horses. 

2.  Parasitic  origin  of  disease  : 

Entozoic  diseases. 
Fungoid  diseases. 
Bacteroid  diseases. 

Section  I. 
Spread  op  the  Specific  Diseases. 
Paroxysmal  Fevers. 
Marsh  Fever  produced  hy  obstruction  of  the  Outlets  of  Subsoil  Watei'. 

In  reference  to  the  vexed  question  of  the  Burdwan  fever  in  Bengal,  the 
following  account  by  Dr.  Derby,§  of  Massachusetts,  will  be  found  of  interest. 

The  uneven  surface  of  Massachusetts  has  allowed  great  resort  to  water- 
power,  and  thus  dams  and  reservoirs  have  been  formed  which  obstruct  flow, 
and  have  raised  the  water-level.  The  reservoir,  also,  which  is  often  constructed  to 
supply  water  for  the  wheel,  is  a  receiver  of  many  impurities,  and  purifies  itself 
little  by  movement,  or  if  the  reservoir  is  emptied  a  foul  bottom  is  exposed  to 
the  sun. 

Formerly  indigenous  intermittents  in  Massachusetts  were  very  rare,  but 
when  they  occurred  they  were  often  referred  to  the  milldams  causing  obstruc- 
tion, and  producing  wet  marshy  soil. 

In  1828  a  dam  thus  constructed  on  the  Ilousatonic  caused  such  a  develop- 
ment of  intermittent  fever  that  the  people  obtained  legal  authority  to  remove 
the  dam,  on  the  ground  of  the  injury  to  public  health. 

At  the  present  time  the  exemption  from  intermittent  fever  is  far  less  com- 
plete than  it  was  formerly. 

"  Twenty-five  years  it  was  taught  in  our  medical  schools,"  says  Dr.  Derby, 
**  that  intermittent  fever  was  a  disease  almost  unknown  in  Massachusetts, 

"  except  when  contracted  in  other  places  The  exemption  of  the 

"  people  of  this  State  from  periodic  fever  seems  to  be  far  less  complete  at  the 
present  time.  Intermittents  iiave  been  observed  in  Chelsea,  and  the  history 
"  of  the  cases  carefully  investigated,  and  their  local  origin  proved,  on  lands 
*'  reclaimed  from  a  salt  marsh,  and  now  covered  with  houses.  Cases  have  been 
"  seen  during  the  past  year  clearly  originating  in  Boston.  They  have  been 
"  reported  of  late  years  in  various  parts  of  the  State,  along  the  banks  of 
"  streams  in  low  lands,  and  also  in  the  immediate  vicinity  of  tide-water,  and 

*  "  Lancet,"  November,  1872. 

t  "  Ozone  and  antozone,"  by  C.  B.  Fox,  M.D.  Ed.    London,  1873. 
X  "  Food,  Wiitcr,  and  Air." 

§  "Third  Report  (1872)  of  the  State  Board  of  Health  of  Massacliueetts." 
Boston,  1872.    i>.  GO. 
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"  occurring  in  persons  wlio  liad  never  lived  elsewhere.  Physicians  have  also 
"  observed  that  in  the  treatment  of  typhoid  or  enteric  fever,  the  number  of 
"  cases  in  which  quinine  is  found  useful,  not  simply  as  a  tonic  but  as  a  febri- 
"  fufje,  has  become  very  considerable.  In  parts  of  Connecticut,  intermittent 
"  and  even  remittent  fevers  are  now  not  only  frequent  but  severe ;  and  the 
*'  gradual  enlargement  of  the  area  of  malarious  influence,  from  the  latitude  of 
"  Long  fsland  Sound  towards  the  southern  border  of  Massachusetts,  is  a  fact  to 
"  which  we  may  well  give  heed.'' 

The  cause  of  this  extension  is  to  a  considerable  extent  fresh-water  obstruc- 
tion, and  several  examples  are  given  ;  but  there  is,  in  addition,  another  form  of 
water-obstruction,  which,  says  Mr.  Derby,  "  is  full  of  danger  to  the  public 
"  health,  and  is  counterbalanced  by  no  commensurate  claims  to  economical 
"  value.  If  the  fresh-water  obstructions  need  to  be  watched,  some  of  the  salt- 
"  water  obstructions  need  to  be  demolished.  If  the  river  dams  and  reservoirs 
"  are  liable,  when  used  for  the  single  object  of  prolit,  to  render  public  liealth 
"  less  secure,  the  tide-mills  in  crowded  neighbourhoods  are  nuisances  which 
"  should  be  abated."  (p.  67.) 

The  rise  and  fall  of  the  tide  has  been  used  as  a  motive  power  in  all  con- 
venient situations  from  the  earliest  settlement  of  the  country.  Of  late  years 
tide-mills  have  not  been  found  profitable,  but  the  dams  remain,  and  in  some 
cases  their  water-power  is  still  used.  When  first  formed  there  were  seldom 
any  houses  near  them,  but  now  there  is  a  crowded  population  close  to  them. 
In  the  case  of  the  "  Cross-dam"  at  Boston,  about  70  acres  were  kept  filled  in 
1871  by  stagnant  salt  water,  for  the  sake  of  the  power  thus  obtained  for  a 
grist-mill.  This  affected  the  health  and  comfort  of  at  least  200,000  peraons, 
and  drove  many  persons  from  their  homes. 

A  case  which  occurred  at  Natal,  and  which  was  related  to  me  by  Dr.  Cattell, 
of  the  10th  Hussars,  gives  another  interesting  instance  of  an  accidental  obstruc- 
tion acting  somewhat  in  the  same  way.  I  give  Dr.  Cattell's  memorandum 
in  his  own  words  : — 

Notes  on  an  Outbreak  of  Remittent  Fever  at  Natal,  1868-9. 

"  Fever  of  a  severe  and  unusual  type  suddenly  appeared  along  the  coast 
"  northward  of  the  Unguini  River,  and  as  a  vessel  had  recently  put  into  D'Urban 
"  from  Port  Louis,  disabled  with  Mauritius  fever,  the  sick  crew  being  landed 
"  at  the  Civil  Hospital,  a  panic  induced  the  Government  to  send  down  a  Com- 
"  mission  of  Inquir3^ 

"  Along  a  line  of  some  5  miles,  a  low  hill  range  encloses  a  naiTow  belt  of 
"  lagoons,  themselves  separated  seaward  by  a  low  spit  of  sand,  often  in  mounds, 
"  held  together  by  juniper  and  iceplant,  and  pervious  below  to  the  water.  To 
"  the  south  this  range  abuts  on  the  Unguini,  a  lai-ge  river  ;  here,  as  it  meets 
"  the  sandy  shore,  sinking  through  and  becoming  shallow,  having  therefore  a 
"  variable  mouth,  which  changes  after  great  floods.  Six  months  previously, 
"  before  the  present  hot  season,  an  unusual  rainfall,  over  a  wide  area  near  its 
"  sources,  had  brought  down  a  large  volume  of  water,  destroying  the  bridge 
"  and  carrying  trees,  Kafir  houses,  much  soil,  and  a  large  mass  of  canes,  refuse, 
"  manure,  &c.,  from  its  banks  and  the  low  adjoining  plantations.  Previously 
"  opening  near  the  lagoons,  the  river  had  now  cut  southward  along  the  sandy  shore 
"  and  opened  600  yards  or  more  further  down,  so  that  the  seaward  boundary 
"  of  the  lagoons  extended  right  across  its  former  mouth.  The  flow,  instead  of 
"  being  towards  the  lagoons,  was  now  directly  away,  and  these  were  therefore 
"  not  overflowed  as  deeply  as  formerly.  The  entrance  to  them  from  the  river 
"  was  found  closed  almost  entirely  by  masses  of  vegetable  matter,  trees,  canes, 
"  and  canefield  refuse,  matted  together  to  a  depth  of  from  4  to  6  feet,  lying 
"  always  in  the  water,  but  now  entirely  submerged.  All  along  the  lasoons 
"  similar  matter  had  beeu  carried  by  the  flow-water,  and  left  partially  sub- 
"  merged.  Along  the  seaward  face  of  the  ridge,  generally  high  up,  houses  were 
"  dotted,  in  every  one  of  which  scarcely  an  individual  who  remained  had 
"  escaped  the  fever,  which  was  most  severe  above  the  large  mass  of  .decaying 
"  matter  near  the  old  mouth,  which  affected  every  house  to  leeward  of  the 
"  lagoons,  but  extended  no  further,  and  did  not  affect  residents  on  the  further 
"  (landward)  side  of  the  ridge.    Adults  and  children,  Kafirs'and  Coolies,  alike 
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**  sufFei-ed.  The  Coolies  in  one  camp  near  tlie  lagoons,  separated  only  by  a  belt 
"  of  bush,  suffered  sevei-ely.  There  were  two  local  predisposing  causes  in 
*'  operation,  such  as  swampy  ground  and  brackisii  water,  wliich  causes,  how- 
*'  ever,  liad  previously  been  quiescent.  The  type  was  much  more  aguisli  than 
"  in  the  cases  on  tlie  higiier  level,  and  there  was  no  lemon  tinge.  I  believe 
"  they  might  all  be  classed  as  ague  of  a  severe  type  and  as  ordinary  remittent. 

"  On  the  ridge  near  the  mouth,  before  we  had  ascertained  the  cause,  an  un- 
"  pleasant  odour  was  perceptible  in  the  air. 

"  The  symptoms  were  those  of  bilious  remittent  fever  in  the  severe,  ordi- 
*'  nary  remittent  in  the  less  severe  cases.  The  former,  especially  in  persons 
"  depressed  by  anxiety  or  by  alcoholism,  became  lemon-coloured,  and  died 
"  within  six  days.  In  adjoining  beds  were  the  Port  Louis  sailors,  who  exlii- 
"  bited  exactly  tiie  same  symptoms  as  these  severe  cases  from  the  Unguini. 

"  Here  the  question  of  contagion  arose,  but  in  presence  of  a  local  sufficient 
"  cause  (which  was  removed  l)y  burning  the  vegetable  debris  as  far-  as  possible, 
"  and  causing  the  rest  to  be  overflowed  by  re-opening  the  fonner  embouchure, 
"  rendered  the  houses  again  habitable  by  the  survivors),  no  necessity  existed 
"  to  go  into  a  question  which  might  easily  have  been  disproved  ;  for  no  special, 
"  if  any,  communication  existed  between  the  sick  crew  and  this  locality,  nor 
"  were  any  persons  in  direct  relation  with  them  attacked. 

"  Some  months  later,  fever  of  a  different  type  appeared,  also  suddenly,  in  a 
"  small  village  at  an  extremity  of  D' Urban  Bay.  Here  the  land  falls  easily 
"  to  the  boggy  shore  of  a  large  shallow  bay,  into  which  two  sluggish  rivers 
"  empty,  and  which  communicates  with  the  sea  by  a  narrow  channel.  At  low 
"  tide  the  water  retreats  from  500  to  600  feet,  leaving  alluvium  partly  sheltered 
"  by  mangroves.  For  some  time  the  nightsoil  of  the  neighbouring  town  of 
"  D'Urban,  collected  from  boxes,  had  been  carted  and  deposited  here,  not  very 
"  far  above  the  level  ground  on  the  slope.  Below  this,  very  recently,  salt-pans 
"  had  been  banked  up,  which  cut  off  the  ordinary  channels  of  drainage  and  of 
"  rainfall  from  the  land  above,  and  made  the  soil  more  swampy.  Complaints 
"  were  made  of  this  road  being  frequently  ovei'flovved.  In  the  surrounding 
"  houses,  which  had  long  existed  and  been  healthy,  fever  now  appeared,  and 
"  an  inquiry  was  again  instituted.  The  municipality,  anxious  for  their  cess- 
"  pools,  threw  the  blame  on  the  mangroves,  and  actually  exposed  a  large  sur- 
"  face  of  mud  by  cutting  down  some  acres  of  them. 

"  The  type  was  enteric,  with  delirium  and  considerable  abdominal  irri- 
"  tatioh,  showing  marked  intermissions,  as  do  most  acute  cases  in  this  neigh- 
"  bourhood,  especially  fevers  ;  but  there  was  no  lemon  colour  or  bilious  com- 
*'  plication,  as  in  the  aguish  Unguini  cases.  The  duration  was  much  longer, 
*'  and  the  result  less  fatal. 

"  There  seems  no  doubt  that  here  the  fever  was  due  almost  entirely  to 
"  animal  poison  ;  that  the  sewage  matter  deposited  on  soil  whose  natural  outfall 
"  was  interrupted  by  salt  embaknmeuts,  sufficiently  accounted  for  the  outbreak 
"  which  some  supposed  arose  from  effluvium  of  these  novel  unpopular  salt- 
"  works,  or  from  tidal  alluvium,  or  from  mangroves,  which  had  existed  before 
the  houses  were  built,  and  which  lined  the  shore  along  the  township  in  the 
"  immediate  vicinity  of  streets  hitherto  without  suspicion." 

Enteric  Fever. 

Enteric  Fever  carried  by  MilL — In  the  Report  for  1869  (vol.  xi.  p.  223)  I 
recorded  the  remarkable  discovery,  by  Ballard,  of  the  spread  of  enteric  fever 
by  the  agency  of  milk.  Four  more  cases  have  occurred  this  year  :  two  at 
Leeds  one  at  Moseley,  near  Birmingham,  and  one  at  Glasgow.  The  first 
outbreak,  at  Armley,  near  Leeds,  has  been  investigated  by  Ballard*,  who  has 
thus  been  able  to  give  a  remarkable  proof  of  the  tru.h  of  his  discovery  of  the 
cause  of  the  Islington  outbreak.  Tlie  epidemic  commenced  suddenly  at  the 
end  of  June,  and  almost  as  suddenly  abated  ;  there  were  107  cases  ocuriing 
in  68  houses,  and  11  deaths  ;  the  district  in  which  the  outbreak  occurred  was 
localized  and  contained  449  houses  ;  of  these,  132  houses  were  supplied  by  a  dairy- 
man who,  on  May  18th,  1872,  was  attacked  by  typhoid  fever ;  Mr.  Coleman,  who 
attended  this  case  and  others  succeeding  it,  was  struck  by  the  fact  that  all  the 
persons  who  at  first  had  the  fever,  dealt  with  this  dairyman.    Altogether  37'8 


*  Ecport  to  the  Local  Government  Board,  August  1872. 
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per  cent,  of  this  man's  customers  were  attacked,  wliile  among  all  the  cus- 
tomers of  18  other  milk-dealers  only  6"3  per  cent,  were  attacked  ;  and  these 
last  attacks  occurred  latest,  and  probably  arose  from  the  usual  channels  of 
extension  of  the  disease  by  the  typhoid  effluvia  from  foul  privies,  &;c.  The 
manner  in  whicli  the  disease  picked  out  the  customers  of  tlie  dairyman  was 
remarkable.  Tlie  cliannel  of  tlie  poison  getting  into  the  milk  was  from  a  pump, 
the  water  of  which  was  found  to  be  largely  contaminated  with  sewage,  and  wliich 
was  doubtless  used  to  mix  with  the  milk.  The  evidence  is  too  long  to  give  here 
in  more  detail,  but  it  is  stated  by  Dr.  Ballard  veiy  carefully,  and  must,  I  think, 
convince  every  one. 

The  second  outbreak  in  Leeds  is  minutely  recorded  by  Dr.  Robinson.* 
A  number  of  cases  of  typhoid  occurred  in  a  good  class  of  houses,  and  on  investi- 
gation, although  some  of  the  houses  had  bad  drainage,  others  were  free  from 
such  defects,  uor  could  the  cases  be  traced  to  fouled  water  or  to  direct  infection. 
It  being  then  certain  that  some  other  mode  of  spread  was  at  work,  suspicion 
was  directed  to  the  milk  supply,  and  a  remarkable  coincidence  was  found  to 
exist  between  the  cases  and  one  particular  milk  supply.  On  inquiry  it 
appeared  that  the  milk-vendor  obtained  an  important  part  of  his  supply  from 
a  farm  house  where  six  cases  of  typhoid  had  occurred,  and  some  of  the  patients 
•were  still  at  the  time  of  the  inquiry  under  treatment.  Fourteen  out  of  18  deaths 
registered  from  the  locality  where  the  outbreak  occurred  were  in  persons  sup- 
plied from  this  farm  milk.  Altogether  in  the  district  93  cases  of  enteric  fever 
occurred,  and  80  of  these  persons  took  the  milk. 

"  In  Grove  Place  only  one  house  was  attacked,  and  this  was  the  only  one 
"  supplied  by  this  particular  dairyman.  In  Great  George  Street,  Clarendon 
"  Road,  Hillary  Street,  and  Vernon  Road,  the  fever  houses  were  those  obtaining 
"  this  same  supply.  In  one  particular  instance  the  milkman  went  out  of  his 
"  way  to  supply  one  gentleman's  house,  and  one  only,  in  East  Parade  ;  here 
"  five  cases  of  fever  occurred,  but  none  in  any  of  the  other  houses  in  the 
"  street."  (p.  14.) 

In  this  case  the  water  used  at  the  farm-house  could  not  have  been  con- 
taminated, and  on  analysis  contained  no  sewage  impregnations ;  but  the  milk- 
cans  were  brought  into  the  Icitchen,  whicli,  as  well  as  the  dairy,  communicated 
with  the  room  in  which  the  sick  persons  lay,  and  the  doors  were  generally 
open.  Dr.  Robinson,  on  one  occasion,  saw  unclean  linen  placed  on  the  same 
table,  and  side  by  side  with  the  lids  of  the  cans.  The  same  person  attended  to 
the  sick  and  to  the  dairy.  Close  to  the  stable  where  the  cows  were  milked  was  a 
large  manure-heap,  and  in  this  drained  not  only  the  sink-slops,  but  the  common 
privy,  where  all  the  discharges  were  thrown.  The  privy  itself,  which  was 
overflowing,  was  only  30  feet  from  the  dairy,  and  50  feet  from  the  cow-house. 
The  innumerable  particles  of  poison  derived  from  the  rooms  where  the  siek 
were,  from  their  soiled  clothes,  from  the  reeking  manure-heap  and  the  privy, 
must  have  been  absorbed  by  the  milk  exposed  for  hours  in  the  daiiy,  or 
filtered  in  the  rooms.  This  case,  in  fact,  is  a  good  counterpai-t  of  Ballard's 
famous  Islington  outbreak,  and  shows  us  the  wonderfully  dirty  and  disgusting 
arrangements  which  are  so  common  in  our  dairies,  and  which  must  always 
contaminate  milk,  although  it  is  only  occasionally  that  an  incident  like  that 
noted  by  Dr.  Robinson  calls  attention  to  them. 

The  outbreak  at  Moseley,  near  Birmingham,  at  the  end  of  1872,  was 
minutely  traced  by  Ballard.  The  enteric  fever  was  found  to  be  unconnected 
with  the  many  obvious  sanitary  eiTors  of  bad  drainage,  polluted  drinking 
water,  which  were  common.  Many  persons  in  the  best  houses  were  affected  ; 
far  worse  circumstanced  houses  escaped.  The  whole  class  of  the  population, 
which,  when  ill,  seeks  parish  relief,  escaped.  Altogether,  from  November  30, 
1872,  to  January  11,  1873,  49  families  and  93  cases  occurred,  and  there  was 
1  other  family  and  3  cases  of  unknown  date.  It  was  remarkable  that  out  of 
91  cases  there  were  only  6  malts  over  1.5  years  of  age  ;  all  the  rest  were  women 
and  children.  Of  the  50  families,  47  procured  their  milk  supply  from  2 
dealers  living  close  together  at  Balsall  Heath ;  the  other  8  families  were  isolated 
cases.  There  were  numerous  other  milk-dealers  supplying  Moseley,  but  none 
of  their  customers  suffered,  except  the  3  isolated  cases  above  noted. 

*  "Report  on  the  Sanitary  Condition  of  Leeds  for  1872."  By  M.  K. 
Robinson.  M.D.    Leeds,  1873.    P.  10. 
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Suspicion  being  thus  thrown  on  the  milk,  Dr.  Ballard  proceeds  to  show 
how  the  further  inquiry  proved  the  milk  to  have  become  infected.  The  two 
milk-salesmen  got  their  milk  from  separate  farms,  and  tiiere  is  no  doubt  that 
the  milk  reached  them  uncontaminated  ;  they  both  watered  the  milk  from 
wells  which  were  found  to  be  in  communication  with  dead  wells  and  privies  ; 
but  as  there  were  other  milkmen  in  Moseley  who  also  watered  their  milk  with 
water  equally  foul,  and  yet  whose  customers  had  no  typhoid,  the  foul  water 
per  se  could  not  have  caused  the  outbreak.  How  then  was  it  that  the  water  of 
these  two  wells  gave  typhoid  fever  ?  Dr,  Ballard  discovered  that  there  was  a 
privy  equidistant  from  the  two  wells,  to  which  there  was  free  access  from  the 
street,  and  therefore  might  have  been  contaminated.  But  there  was  a  far  more 
probable  source  of  contamination.  A  man,  aged  70,  living  at  the  house  to 
which  the  privy  belonged,  died  after  an  illness  which  was  attended  by  profuse 
dian-hcea  and  tenderness  of  the  abdomen.  The  case  was  regarded  as  dysenteric, 
but  Dr.  Ballard  considers  that  the  balance  of  probability  is  that  it  was  typhoid 
fever,  which  it  is  well  known  may  occur  in  persons  of  that  age,  though  far 
more  common  in  the  young. 

In  this  way  Dr.  Ballai-d  believes  the  impregnation  of  the  milk  with  the 
enteric  fever  poison  may  be  explained.  Whether  this  is  admitted  or  not,  the 
evidence  sufficiently  shows  that  the  milk  was  the  carrier  of  the  disease,  what- 
ever may  have  been  the  mode  in  which  the  virus  got  into  it. 

The  "case  in  Glasgow  is  recorded  by  Dr.  Russell  (Medical  Times  and  Gazette, 
March  15, 1873),  and  seems  also  a  most  undoubted  case,  and  Dr.  Russell  believes 
that  we  shall  find  milk  to  be  by  no  means  an  uncommon  channel  of  con- 
veyance. 

Entenc  fever  carried  hy  water. — The  carriage  of  the  agent  producing  enteric 
fever  by  water  has  received  some  additional  illustration.  Dr.  Stallard*  records 
a  case  in  which  the  sewer  gas  from  a  dry  closet  pipe  was  absorbed  by  a  cistern 
near  it,  and  two  cases  of  typhoid  fever  occurred  in  children  who  drank  large 
quantities  of  this  water,  while  four  other  children  who  had  only  mUk,  escaped. 
The  force  of  the  evidence  (and  it  is  gi'eat)  is  dependent  on  the  coincidence 
as  to  time  of  the  sewer  pipe  being  dry,  and  the  water  in  the  cistern  little  used, 
so  that  there  was  time  for  full  absorption  of  gas. 

A  case  is  also  recorded  by  Dr.  Downest  in  which  cases  of  typhoid  fever 
originated  in  the  fouling  of  well  water  from  an  obstructed  sewage  drain,  and 
in  this  case  no  typhoid  evacuations  appear  to  have  passed  in. 

An  outbreak  of  typhoid  in  the  village  of  Nunney,  in  Somersetshire,  was  in- 
vestigated by  Dr.  Ballard,!  and  the  following  series  of  facts  was'  made  out. 
Isolated  cases  of  typhoid  fever  have  occasionally  but  rarely  occurred  at  Nunney, 
the  last  being  about  four  months  before  the  outbreak  ;  the  water  used  hy  the 
inhabitants  has  been  liable  to  be  fouled  by  excrement,  and  in  fact  was 
invariably  so  fouled,  but  it  did  not  produce  any  outbreak  of  fever.  In  June, 
1872,  a  man  came  from  a  distance  with  well  marked  typhoid  fever  ;  in  a  fort- 
night from  his  arrival  his  brother,  living  in  the  same  cottage,  took  the  disease, 
and  a  few  days  afterwards  three  children  in  an  adjoining  cottage  were  attacked. 
About  a  month  afterwards  11  persons  in  houses  at  a  little  distance  were  affected, 
and  subsequently  many  others,  so  that  from  the  introduction  of  the  disease  on 
June  15th.  1872,  to  the  date  of  the  last  case  on  October  26th,  there  were  76 
cases  (38  male  and  38  female),  out  of  a  population  of  about  832  persons ;  and 
47  of  these  cases  were  under  the  age  of  14  years.  Dr.  Ballard's  minute 
enquiry  shows  that  the  drinking  water  distributed  the  poison  ;  the  first  case 
and  those  that  immediately  followed  it  occurred  in  cottages  situated  at  the  top 
of  the  village,  and  close  to  a  stream  supplying  drinking  water  to  many  cottages 
lower  down  ;  the  evacuations  of  these  cases  were  thrown  upon  ashpits,  and  in 
an  open  privy  full  and  exposed,  and  with  a  channel  worn  by  rain  leading  from 
it  down  a  steep  declivity  to  the  stream.  There  was  heavy  rain  at  the  time 
when  both  ashpit  and  privy  must  have  been  surcharged  with  typhoid  evacuations, 
and  these  must  necessarily  have  been  washed  into  the  stream.  This  rain  was  just 
before  the  time  that  the  larger  outbreak  occurred,  about  a  month  after  the 
fever  had  been  brought  to  the  village,  and  when  five  persons  had  been  affected. 


*  "Lancet,"  February,  1872.  f  "Lancet,"  April,  1872. 

X  "  Keport  to  the  Local  Govornment  Board."    September,  1872. 
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The  entrance  of  the  evacuations  into  the  stream  being  certain,  the  next  point 
of  evidence  is  that  it  was  also  cei-tain  73  of  the  persons  attacked  drank  the  brook 
Avater,  and  the  other  liiree  ahnost  certainly  did  so  ;  then  with  two  exceptions, 
one  of  which  is  doubtful,  no  fever  occurred  in  any  families  using  water  from 
other  sources.  Again,  while  thus  spreading  in  the  houses  down  the  stream, 
there  was  no  typhoid  fever  in  the  villages  a  little  hujlier  up  the  stream  with 
one  exception,  which  aids  in  proving  the  case.  In  tliis  exceptional  case  four 
children  from  a  village  up  stream  were  attacked  ;  they  all  went  to  Nunney  to 
school,  and  drank  the  brook  water,  and  although  two  of  the  children  were 
attacked  in  the  holidays,  sometime  after  the  school  was  closed  it  was  known 
that  they  still  constantly  went  into  Nunney.  There  were  also  two  cases  of 
persons  coming  from  a  distance  to  Nunney  and  taking  tea  there,  who  got 
typhoid  fever,  Dr.  Ballard  believes,  from  the  water  of  the  tea  which  was  taken 
from  the  polluted  stream. 

The  evidence  therefore  seems  very  strong  that  the  water  fouled  with 
enteric  fever  discharges,  or  washing  of  clothes  from  enteric  fever  patients,  gave 
rise  to  this  outbreak,  and  that  the  introduction  of  these  special  evacuations  was 
necessary,  since  the  excrement  tainted  water  of  previous  years  had  not  been 
sufficient  to  cause  any  similar  outbreak. 

Dr.  Ballard  has  lately  examined  another  case  of  water-carriage  of  typhoid 
in  a  row  of  five  cottages  in  a  lane  (Beoley  Lane,  near  Moseley),  separated 
from  all  other  dwellings  except  one  adjoining  isolated  cottage.  On 
January  4th,  1873,  a  boy  aged  17  years  was  seized  with  shivering,  which 
proved  to  be  the  commencement  of  typhoid  fever.  Within  a  short  time 
five  other  cases  occurred  in  four  out  of  the  five  cottages;  the  fifth 
cottage  was  occupied  by  three  men,  who  escaped.  In  the  isolated 
cottage  where  there  were  several  children,  there  was  no  case.  What  then 
was  the  cause  of  this  localized  outbreak  ?  One  of  the  five  cottages  was 
inhabited  by  a  laundress  who  washed  for  a  family  in  Moseley,  where  there  was 
a  case  of  enteric  fever,  the  foul  linen  (which  was  not  disinfected  during  the 
earlier  days  of  the  outbreak)  and  the  water  in  which  these  clothes  were  washed, 
was  thrown  into  a  channel  made  of  loose  puddled  bricks,  which  ran  over  the 
top  of  the  well,  being  only  1^  inches  above  the  imperfect  wooden  cover  of  the 
well ;  the  space  between  the  channel  and  cover  was  filled  with  clay  and  ashes, 
through  which  water  might  easily  percolate.  The  case  in  Moseley  died  on 
January  11th,  having  been  ill  from  December  11th.  As  already  noted,  the 
first  case  at  Beoley  Lane  occurred  on  January  4th.  His  evacuations  were 
thrown  onto  a  midden  only  a  few  feet  from  the  wall,  and  probably  there  was 
percolation  here  also. 

Cholera, 

Latest  Discussion  in  Germany  on  Cholera. 

The  causes  of  the  spread  of  cholera  are  of  such  interest  to  every  one  that  it 
seems  desirable  to  briefly  notice  the  latest  discussions  in  Germany  on  this 
subject.  The  great  reputation  of  Pettenkofer,  his  acuteness  and  able  statement 
of  his  views,  have  insured  his  opinions  a  wide  acceptance,  and  are  at  the  present 
moment  influencing  the  course  of  investigation  both  in  Europe  and  in  India. 
If,  as  some  suppose,  Pettenkofer  has  been  on  a  wrong  track,  his  influence  may 
unfavourably  bias  the  investigation,  and  it  seems  important  to  exactly  define 
his  position  and  the  value  of  his  arguments.  He  has,  in  the  course  of  years, 
changed  several  of  his  views,  and  has  been  subjected  to  some  sharp  criticism  in 
consequence,  and  lately  a  very  able  and  thoughtful  attack  has  been  made  on 
his  ground-water  hypothesis,  by  Dr.  F.  Sander,*  and  to  some  extent,  by 
Kiiclienmeister.t  Pettenkofer  has  found  it  necessary  to  reply  to  Sander  \i\ 
a  long  article  in  his  Journal,t  entitled  "  On  the  present  state  of  the  cholera 
"  question."    In  this  he  has  defined  his  own  views,  and  has  discussed  with 

*  "  Untersucbuugen  uber  die  Cholera  in  ilu-en  Beziehungen  zu  Boden  und 
Grundwasser."    Von  Dr.  Fr.  Sander.    Cologne,  1872. 

t  "  Handbuch  der  Lehre  von  der  Verbreitung  der  Cholera."  Von  Dr.  F. 
Kiichenmeistcr.    Erlangcn.  1872. 

X  Zeitschrift  fur  Biologie."    Band  viii.,  p.  4.92.  1872. 


11 


great  ability  the  general  question  of  tlie  spread  of  cholera.  A  brief  notice  of 
these  three  essays  will  enable  \i9  to  analyse  and  probe  what  Pettenkofer's 
opinions  are  at  this  moment.  Sander's  conclusions  are  tliese  :  he  does  not  deny 
that  in  the  spread  of  cholera  there  is,  to  use  the  language  of  Pettenkol'er,  "  a 
"  disposition  given  by  time  and  place,"  or,  as  we  should  say,  by  conditions  of 
seaoon  and  locality.  In  fact  this  is  one  of  the  most  obvious  points  in  the  spread 
of  cholera  ;  in  India  the  cholera  seasons  of  sjjecial  places  are  well  known  ;  and 
the  prevalence  ot"  cholera  in  certain  spots,  and  the  exemption  of  others  have 
long  been  observed  with  the  greatest  interest.  Sander  does  not  again  deny  that 
the  condition  of  the  soil  may  play  a  part  in  some  instances  in  favouring  or  pre- 
venting the  spread,  but  he  considers  such  a  part  as  non-essential  so  to  speak, 
and  tliat  the  local  favouring  conditions,  whatever  they  may  be,  need  not  be  con- 
nected with  the  soil.  Beginning  his  enquiry  with  a  leaning  to  Pettenkofer's  views 
on  this  point,  he  has  gradually  found  it  necessary  to  diverge  from  him,  and  has 
been  obliged  to  attribute  a  great  importance  to  infection,  by  means  of  the 
intestinal  excreta,  and  to  mnltiplication  of  the  "  cholera-ferment "  in  the  bodies 
of  men.  Kiichenmeister  has  come  also  to  pretty  much  the  same  conclusion. 
He  considers  cholera  without  men  to  be  inconceivable  (Eine  Cholera  ohne 
Menschen  ist  undenkbai',  p.  448)  ;  epidemics  are  produced  sometimes  by  du-ect 
infection,  more  frequently  by  the  aid  of  so-called  "  helping  causes "  in  the 
ground.  As  means  of  this  spread  we  have,  he  says,  in  India  as  in  Europe, 
traffic  and  intercourse  with  cholera-sick  men  and  places,  and  before  every- 
thing proximity  to  their  clothes,  foul  linen,  house  utensils  and  privies.  The 
most  probable  carriers  of  the  infecting  matter  are  considered  by  Kiichen- 
meister to  be  the  cholera  dejections,  and  the  failure  of  the  so-named  disinfection 
of  the  dejections  in  the  ground,  or  in  privies,  is  no  proof  against  this  view. 
That  the  cholera  moves  with  the  wind,  as  in  Bryden's  hypothesis  of  the 
monsoon  cholera,  Kiichenmeister  consider  not  only  improved  but  as  improbable, 
as  he  believes  Bryden's  charts  are  drawn  on  a  false  plan,  and  that  the  experi- 
ence also  in  Madras,  and  Bombay,  and  Calcutta,  is  opposed  to  this  view.  How 
far  the  monsoon  influences  the  spread  by  modifying  traffic  and  communication, 
is  a  matter  for  further  inquiry.  Starting  then  from  this  point,  Kuchen- 
meister  considers  the  "helping-causes  of  place  and  season"  to  be  air-tem- 
perature and  rain ;  especially  tlie  permeability  of  the  soil  for  the  air-tem- 
perature and  air  masses  in  the  superficial  and  deep  strata ;  and  after  these 
he  considers  that  the  putrefactive  changes  in  the  soil  are  of  importance.  As  to 
temperature  of  soil  he  considers  that  it  is  tolerably  certain  that  cholera  will 
not  spread  if  the  temperature  of  the  upper  strata  of  the  ground  which  are  in 
relation  to  men,  sinks  under  54*5°  Fah.  (10°R).  The  ground  water  plays  a  part, 
he  thinks,  in  the  cholera-spreading,  but  not  that  which  Pettenkofor  ascribes  to 
it,  and  other  conditions,  especially  the  temperature  of  the  soil,  and  the  amount 
of  moisture  in  the  upper  layers,  are  of  much  greater  importance  than  the 
ground- water.  In  addition  to  peculiarities  of  place  and  season  he  assumes  an 
individual  disposition  dependent  on  race  and  "cholera  acclimatisation,"  but 
both,  he  says,  are  only  relative  and  not  absolute.  With  regard  to  the  spread 
through  drinking  water,  this  has  been  as  often  affirmed  as  denied  in  Europe  as 
in  India.  "  The  worth  of  this  opmion,"  says  Kiichenmeister,  "  is  daily  lessened 
"  among  us." 

Such  then  are  the  opinions  of  these  two  writers,  which  differ  only  from 
those  received  commonly  in  India  and  England  in  the  doubt  expressed  on  the 
spread  of  drinking  water  ;  a  doubt  also  shared  by  Pettenkofer. 

As  already  said,  Pettenkofer  replies  especially  to  Sander  in  a  long  article. 
He  refers  to  his  own  changes  of  opinion,  and  believes  such  changes  to  be  inevit- 
able v/ith  every  one.  He  rates  our  knowledge  of  cholera  low,  but  wishes  to 
define  his  present  views  as  carefully  as  he  can. 

He  begins  with  a  reference  to  the  old  terms  of  miasma  and  contagion,  which 
lie  uses  in  the  sense  that  "  Contagium  "  is  a  specific  infection  matter  arising 
within  the  body  of  the  person,  and  miasma  an  infectious  matter,  arising  outside 
the  body.  He  also  does  not  deny  that  possibly  some  of  these  matters  may 
spread  in  both  ways,  and  if  so  the  old  term  "  contagious— miasmatic  diseases," 
would  be  rightly  applied  to  them,  but  as  he  finally  remarks,  it  must  be  proved 
that  diseases  do  actually  spread  in  both  ways,  and  he  evidently  holds  it  to  be 
unlikely.   Pettenkofer  has  thus  stated  again  the  old  controversial  phrases  of 
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the  contagious  and  infectious  conflicts  of  former  days.  He  points  out  that  if 
there  be  a  "  contagious-miasmatic  disease  "  (in  the  true  sense  of  the  word),  it 
must  be  always  possessed  of  the  same  properties,  and  must  spread  in  both  ways. 
We  cannot  suppose,  he  considers,  that  it  may  now  spread  entirely  mias- 
matically,  and  at  another  time  entirely  contagiously. 

_  He  then  observes  that  cholera,  typhoid,  and  yellow  fever  have  many  simi- 
larities in  their  spread.  They  are,  he  considers,  importable,  but  not  contagious 
diseases,  but  he  refers  for  this  opinion  to  some  very  weak  evidence  respecting 
yellow  fever.*  In  his  discussion  on  this  point  he  notices  Macpherson's  tables  of 
the  great  variations  from  year  to  year  of  the  outbreaks  of  sniall-pox  in  Bengal, 
.  and  concludes  that  from  our  present  views  of  contagion,  and  personal  pre- 
disposition, we  cannot  explain  these  variations,  and  that  without  the  least 
denying  contagion  and  predisposition  in  small-pox,  he  thinks  we  cannot  at 
present  say  that  the  virus  may  not  increase  out  of  the  body  altogether,  and  that 
even  small-pox  may  therefore  be  a  "  contagious-miasmatic  disease."  But  as 
far  as  typhoid,  cholera,  and  yellow  fever  are  concerned,  he  believes  that  they 
are  miasmatic  diseases,  i.e.,  that  the  agency  propagates  itself  only  outside  the 
body.  Transportality  of  cholera  by  men  and  human  intercourse,  which  is,  he 
says,  undoubted,  is  not  to  be  taken  as  equivalent  with  contagious.  There  are 
places  free  from  cholera,  and  which  remain  free  ;  however  frequently  Lyons  has 
been  invaded  by  choleraic  persons  no  epidemic  has  ever  occurred  there.  He 
argues  this  point,  and  the  spread  on  board  ship,  at  some  length,  and  finally  states 
that  in  the  course  of  the  observations  which  he  has  made,  his  opinions  have 
been  altered  in  many  ways  ;  at  first  he  stood  like  so  many  others,  with  a  pre- 
dilection for  the  contagionist  side,  but  was  gradually,  by  the  continued  pressure 
of  facts,  driven  from  that  position,  and  now  believes  that  the  customary  con- 
tagious doctrine  has  been  the  greatest  hindrance  in  our  search  after  the  natm'e 
of  cholera,  since  our  glances  have  not  fallen  on  the  right  point,  but  in  directions 
where  what  we  seek  is  not  to  be  found.  He  concludes  (p.  508)  "that  cholera 
"  is  carried  by  traffic,  but  is  not  on  that  account  a  contagious  disease  ;  that  the 
"  causes  of  the  increase  of  the  cholera-infection  matter  are  to  be  sought  in  the 
"  suiTOundings  of  men,  and  not  in  the  men  themselves." 

Of  these  surroundings  he  attaches,  he  says,  an  essential  part  to  the  soil ; 
how  else  can  be  explained  the  prevalence  in  one  place,  the  exemption  in  another, 
and  he  cites,  as  a  perfect  illustration  and  argument,  the  following  case  ; — "  In 
"  the  Crimean  war,  at  the  siege  of  Sebastopol,  there  was  in  the  English  camp 
"  a  row  of  huts,  which  were  successively  occupied  by  detachments  of  the  79th 
"  Highlanders,  the  31st  Regiment,  and  Artillery,  and  invariably  showed  a 
"  disproportionate  greater  number  of  cholera  cases.  In  the  Report  on  this 
*'  point  it  is  said — '  As  it  was  thus  found  that  the  cholera  showed  no  tendency 
'  to  leave  these  huts,  they  were  taken  down,  and  put  up  in  a  higher  site, 
"  '  they  were  then,  in  this,  new  site,  occupied  by  the  tj'oops  ;  there  was  one 
"  '  cholera  case,  and  then  the  disease  ceased  entirely '  "  (p.  609).  This  proves, 
he  thinks,  absolutely  the  essential  participation  of  the  ground,  and  he  believes 
this  participation  can  be  conceived  to  occur  precisely  in  the  same  way  as  in 
agi-iculture.  The  ground  is  a  necessary  concomitant  in  the  growth  of  our 
cereals.  The  newer  agricultural  chemistry  may  teach  us  that  maize  and  other 
cereals  may  be  grown  without  a  trace  of  soil,  may  take  root,  for  example,  grow 
and  ripen  in  water,  provided  the  water  contains  all  the  nutritive  elements  wliich 
the  soil  gives,  and  the  acid  reaction  given  by  the  roots  to  the  water  is  daily 
neutralized,  but  still  no  one  would  say  that  the  water  can  take  the  place  of  soil 
in  agriculture. 

If  I  rightly  understand  this  argument  it  is  that  Pettenkofer  would  not  deny 
that  the  cholera  "  miasm  "  could  grow  in  water,  as  a  grain  of  maize  may  if  all 
the  nutritive  materials  were  supplied  to  it,  but  that  it  would  never  find  these 
naturally  in  water,  but  only  in  the  soil.    He  goes  on  emphaticolly  to  repeat  the 

*  I  have  been  much  struck  by  the  fact  in  how  small  a  degree  oui-  ideas  have 
become  more  precise  dm-ing  the  last  25  years.  I  attempted  to  state  the  conttigious 
and  the  non-contagious  or  miasmatic  theories  in  a  Eeport  on  the  early  cases  of 
Cholera  in  London,  published  in  the  July  number  of  "  The  British  and  Foreign 
Medico-Chirurgical  Eeview"  for  1849,  and  in  some  reviews  on  yellow  fever  in 
the  same  journal  in  1848  and  1849.  The  argument  travels  over  almost  precisely 
the  same  groimd  as  in  the  paper  I  am  noticing  above. 
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opinion  he  stated  at  the  Cholera  Conference  at  Weimar  in  1867  :  "  We  know 
"  that  cholera  is  spread  by  traffic  ;  we  know  that  other  additional  circumstances 
"  are  necessary,  in  order  that  an  epidemic  shall  arise,  and  many  men  fall  sick  in 
"  one  place.  If  only  in  a  single  case  the  participation  of  the  gronnd  is  a 
'*  matter  which  is  indifferent,  the  same  must  be  allowed  in  all  other  cases.  I 
"  consider  at  present  that  those  cases  which  appear  as  if  the  ground  were  un- 
"  necessary,  are  not  properly  analysed.  If  we  give  up  the  influence  of  the 
"  ground  in  a  single  case,  then  such  influence  is  no  longer  necessary  for  all 
"  other  cases." 

Witli  regard  to  the  "  drink-water  hypothesis,"  Pettenkofer  says  he  has 
proved  that  in  many  and  heavy  epidemics,  the  participation  of  the  drinking- 
water  was  impossible.  As  he  was  driven  to  seek  for  other  local  influences  in 
these  cases,  so  he  lost  the  right  (according  to  his  view)  to  lay  more  weight  on 
the  water  hypothesis  in  those  cases  in  which  it  was  not  disproved  than  in  those 
in  which  the  influence  of  the  drink- water  was  shown  to  be  nil.  He  thus  found 
himself  always  thrown  back  on  the  ground  as  the  seat  of  the  local  condition 
which  determined  the  epidemic. 

In  expressing  himself  thus,  Pettenkofer  appears  to  disregard  the  strong 
positive  evidence  which  has  been  accumulated,  to  show  that  the  drink-water 
may  carry  the  agent.  He  can  undertake  to  say,  and  no  doubt  rightly,  that  in 
some  cases  the  drinking  water  was  not  in  fault,  but  he  stretches  liis  inference 
too  far,  and  nothing  justifies  him  in  the  opinion  which  he  seems  to  hold  so 
strongly,  viz.,  that  there  can  be  only  one  mode  of  spread.  In  his  work  on  the 
spread  of  cholera  in  India,  he  seems  quite  unaware  of  the  strong  positive 
evidence  of  the  transmission  by  drinking  water,  and  he  refers  to  the  instance 
given  by  Sir  Patrick  Grant,  although  this  has  been  completely  disproved  by 
Cornish*  and  Barclay. 

Pettenkofer  then  passes  on  to  the  consideration  of  cholera  on  board  sliip,  which 
Sander  considers  as  fatal  to  the  ground  and  ground-water  theory.  Pettenkofer 
does  not  allow  this,  and  enters  on  a  long  discussion.  His  argument  appears  to 
be  this :  in  no  case  is  the  spread  of  cholera  so  infrequent  as  on  shipboard, 
although  the  conditions  there  are  more  favourable  to  the  spread  of  a  contagious 
disease  than  in  other  cases.  The  specific  cause  (die  specifische  Ursache)  of 
cholera  is  from  time  to  time  spread  by  means  of  human  traffic  from  India,  or 
from  other  endemic  sites.  In  this  spread  there  is  (besides  individual  disposition) 
"a  place  and  time  disposition."  There  are  places  where  cholera,  often  intro- 
duced, never  spreads  ;  there  are  times  when  in  a  place  which  it  is  known  can 
have  epidemics,  it  does  not  prevail.  Now,  in  ships  the  cholera  is  introduced 
from  land,  but  in  by  far  the  greater  number  of  cases  of  ships  at  sea,  the  ship  is 
like  one  of  those  places  on  land  which  want  the  local  disposition,  and  which 
cannot  therefore  be  attacked.  The  attacks  of  cholera  on  shipboard  die  out,  and 
generally  restrict  themselves  to  persons  who  in  till  probability  have  been 
infected  on  shore.  In  cases  in  which  considerable  outbreaks  have  occurred  on 
shipboard,  the  cases  are  usually  confined  to  those  who  have  been  in  connection 
with  some  pai'ticular  place  on  shore ;  it  attacks  the  passengers  and  not  the 
crew,  or  one  company  of  soldiers  and  not  another,  &c. 

And  yet  he  admits  there  are  some  cases  of  real  epidemic  outbreaks  of 
cholera  on  board  ship.  If  we  are  to  be  consistent,  and  not  to  give  up  the 
etiological  rule  of  the  identity  of  the  causes  of  cholera  on  land  and  at  sea,  we 
ought  to  ask,  it  is  said,  how  the  conditions  of  time  and  place  which  are  neces- 
sary on  shore  happen  in  these  particular  cases  to  exist  on  board  ship  ?  No 
doubt  the  hypothesis  of  contagion  would  most  easily  explain  these  instances, 
but  then  by  far  the  greater  number  of  attacks  on  shipboard  are  not  consistent, 
and  all  rational  grounds  are  wanting  to  connect  such  epidemic  outbreaks,  with 
contagion.  If  cholera  on  board  one  ship  has  a  contagious  character,  what  pre- 
vents cholera  from  being  contagious  in  all  ships  in  which  the  infectious  matter 
is  introduced  ? 

If_  I  understand  Pettenkofer  aright,  this  argument  runs  thus :  we  cannot 
explain  such  instances  of  epidemic  on  board  ship  by  contagion  unless  we  admit 
that  contagion  plays  an  equal  part  on  board  other  ships  and  on  land,  which  it 
undoubtedly  does  not  do.    There  is  something  special  on  board  these  ships 


*  "Lancet,"  May  11, 1872. 
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with  epidcniic  outbreaks,  wliich  makes  llie  part  they  pluy  identical  with  that 
the  giouiid  phiys  in  epidemic  outbreaks  on  shore.  What  that  is,  is  quite  un- 
known. We  must  renounce,  witli  our  present  small  knowledge  of  cholera,  any 
presumption  of  being  able  to  explain  such  occurrences  now,  but  ships  offer 
one  of  the  i)est  means  of  investigating  certain  points  in  the  history  of  clioleia. 
If  we  only  knew  why  the  cholera  infection  material  is  so  seldom  operative  on 
sliipboard,  we  should  be  able  to  apply  this  fact  at  once  to  the  case  of  places  on 
land  which  enjoy  immunity. 

Passing  on  from  this  point,  Pettenkofer  refers  to  another  criticism  made  upon 
his  theory,  viz.,  that  he  holds  the  opinion  that  the  "  cholera  germ"  (cholera 
keim)  can  increase  only  in  the  ground  ;  he  has  expressly  stated  the  contrary. 
If  a;  be  taken  to  mean  the  "cholera  germ,"  which  is  brought  by  human  inter- 
course, and  1/  the  favouring  local  condition  which  allows  it  to  grow,  all  he 
has  contended  for  is,  that  this  condition  y  is  somehow  or  other  furnished 
by  the  ground  ;  but  x  and  y  may  meet  either  in  or  out  of  tlie  ground,  either 
in  the  body  or  out  of  it. 

A  third  reproach  which  is  made — viz.,  that  he  has  not  given  accurate  and 
constant  signs  of  a  cholera  ground,  and  has  not  precisely  stated  the  necessary 
degree  of  the  ground  water,  i.e.  when  the  ground  is  too  dry  and  when  too  moist 
to  allow  an  epidemic  of  cholera  to  occur — Pettenkofer  admits  to  be  true ;  he 
can  only  say,  with  Pio  Nono,  "  Non  possumus."  We  cannot  precisely  state 
these  facts  ;  we  all  have  much  to  learn  and  much  to  forget ;  but  it  would  l)e  a 
great  error,  he  thinks,  not  to  discuss  things  because  they  cannot  be  rigidly 
defined. 

Pettenkofer  passes  on  from  these  general  considerations  to  discuss,  with  his 
accustomed  acuteness,  some  of  the  remarkable  cases  of  exemption  from  attacks 
of  cholera  when  neighbouring  places  or  parts  of  the  same  city  have  been 
severely  attacked ;  the  people,  food,  homes,  and  other  considerations  being 
identical.  He  shows  how,  by  excluding  other  causes,  we  are  led  back  to  the 
ground  as  the  cause  of  the  prevalence  in  one  case,  of  tlie  exemption  in  another. 
He  then  goes  on  to  discuss  the  Indian  Reports,  which  appear  to  have  a  great 
attraction  for  him,  and  some  of  the  instances  in  Europe  which  Sander  has 
adduced  against  his  ground-water  theory,  and  concludes  his  long  and  inte- 
resting article  with  a  few  remarks  on  the  mode  of  investigation  of  tlie  part 
which  the  ground  plays,  and  of  the  measures  which  should  be  adopted  to 
check  an  outbreak  of  cholera.  In  speaking  on  this  last  point,  he  states  that 
"  house  to  house  visitation,"  which  has  always  been  thought  to  be  an  English 
contrivance  in  the  epidemic  of  1848-49,  is  really  a  German  plan,  and  was  used 
in  1836-37  in  Munich  with  the  best  results  ;  but  I  am  under  the  impression  it 
was  commenced  in  England  in  1832. 

If  now  I  attempt  to  analyse  Pettenkofer's  views,  I  do  so  more  mth  the 
view  of  attempting  to  defilie  the  course  which  inquiry  should  take,  than  with 
the  intention  of  offering  any  decided  opinion  on  the  question  of  the  necessary 
participation  of  the  ground. 

1.  The  point  which  Pettenkofer  holds  most  decidedly,  as  well  as  Sander  and 
Kiichenmeister,  is  that  there  is  a  specific  cholera-producing  suljstance  which  is 
spread  only  by  human  intercourse.  Although  he  refers  to  Bryden's  monsoon 
theory,  and  even  uses  the  term  himself,  I  gather  that  he  does  not  mean  that 
the  cholera  poison  is  carried  by  the  wind,  but  merely  that  the  monsoon  gives 
favouring  conditions,  such  as  rain. 

2.  He  then  thi  :ks  that  this  cholera  virus  or  miasm  cannot  by  itself  pro- 
duce cholera  in  any  case,  but  must  meet  with  some  unknown  local  condition  or 
conditions  in  the  ground  or  out  of  it,  hut  if  out  of  it,  still  furnished  by  the 
ground.  If  x  express  the  unknown  cholera  miasm,  and  v  the  unknown  local 
conditions,  then  x  must  meet  ?/  to  produce  the  agent  which  in  a  susceptible 
person  can  cause  cholera.  The  reason  which  appears  to  have  led  Pettenkofer 
to  adopt  this  opinion  is  the  fact  that  cholera  sometimes  spreads  and  sometimes 
does  not  spread.  There  are  some  places  with  plenty  of  susceptible  people,  in 
apparently  very  bad  sanitary  condition,  among  whom  the  "cholera  germ"  is 
introduced,  and  yet  who  remain  untouched  ;  in  other  cases  a  widespread  epi- 
demic follows.  The  old  explanation  of  an  epidemic  cons.itution  is  untenable, 
as  the  places  may  be  close  together,  the  time  and  season  may  be  the  same,  and 
all  conditions  apparently  equal ;  yet  they  are  not  equal,  for  in  one  place,  A,  the 
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disease  spreads,  and  in  the  other,  B,  it  does  not.  To  use  Pettenkofer's  lan- 
guage, the  unknown  condition  ij  exists  in  A,  but  not  in  B.  Impressed  by  this 
undoubted  fact,  Pettenkofer  has  adopted  tlie  conclusion  that  y  is  always 
necessary— that  it  is  not  simply  a  favouring  condition  which  aids  the  spread  of 
a  poison,  but  that  it  is  essential  to  the  formation  of  that  poison. 

After  as  careful  a  consideration  of  Pettenkofer's  views  as  I  have  been  able 
to  give  them,  this  appears  to  me  to  be  the  weak  point  in  his  argument.  He 
has  not  shown  that  it  is  necessary  for  the  explanation  of  the  facts  that  we 
should  suppose  x  alone  to  be  incapable  of  producing  cholera.  He  has  not 
shown  that  no  other  explanation  is  possible  than  the  one  he  brings  forward, 
viz.,  that  an  unknown  condition,  y,  must  act  on  a  freshly  introduced  unknown 
agent,  x,  to  produce  a  third  body  which  causes  cholera.  But,  above  all,  we 
see  to  what  extent  this  view  leads  him.  He  is  ptft  to  the  greatest  straits  to 
make  his  explanation  of  the  reason  why  the  place  A  suffers  and  the  place  B  is 
exempt  accord  with  other  undoubted  facts  of  cholera.  He  rejects  in  toto  the 
■water  carriage  of  cholera,  though  to  so  many  of  us  the  evidence  seems  so 
strong  ;  for  the  view  that  the  cholera  germ  x,  passing  into  water,  could  there 
meet  with  y,  could  not  be  maintained  ;  but  if  it  does  not  meet  with  y,  and  yet 
the  water  gives  cholera,  then  y  is  unnecessary,  and  x  by  itself  is  sufficient  to 
cause  cholera  ;  and  if  sufficient  in  water,  it  may  be  so  in  other  ways — may  be 
introducnd  by  food,  for  example,  or  through  the  air.  Pettenkofer  sees  that  his 
whole  theory  is  cut  from  under  his  feet  if  he  concedes  water-carriage  of  the- 
cholera,  and  he  refuses  to  do  so.  He  is  led  again,  by  the  same  reasoning,  to 
deny  the  immediate  contagion  of  cholera. 

Sander  has  brought  forward  the  remarkable  cases  of  immediate  contagion 
(which  are  not  without  parallel)  of  the  outbreak  of  cholera  at  Cliezetcook  and 
Halifax,  Nova  Scotia,  narrated  by  Deputy  Inspector-General  M'Vittie  Lloyd.* 

The  ship  "Franklin"  left  Stettin  on  the  10th  October,  1871,  and  Christian- 
sand  on  the  15th,  with  600  German  emigrants  on  board,  both  places  being  said 
to  be  healthy.  Eight  days  after  leaving  Christiansand  (23rd  October),  the  first 
death  occurred,  and  before  arrival  at  Halifax  on  November  6th,  40  deaths  alto- 
gether had  taken  place,  and  no  doubt  from  cholera.  Two  men  who  went  on 
board  from  Halifax  to  assist  in  watering  and  coaling,  on  returning  to  land  were 
both  seized  with  cholera.  One  of  them  (Melvin)  died  in  12  hours  ;  the  other 
(Lepiere)  recovered  after  a  severe  attack.  This  man  (Lepiere),  when  severely 
attacked,  was  sent  on  the  13th  November  to  his  family  at  Chezetcook,  a  small 
fishing  village  22  miles  from  Halifax,  and  there  (on  the  17th,  18th,  and  19th  of 
November)  four  members  of  his  family  who  nursed  him,  but  who  had  not 
been  at  Halifax,  got  cholera ;  two  died,  and  the  others  were  severe  cases,  one 
having  suppression  of  urine  for  four  days.  No  cholera  had  been  seen  in  Nova 
Scotia  since  the  spring  of  1866,  when  the  steamship  "England"  had  arrived 
with  some  cholera  on  board. 

If  a  case  of  this  kind  were  an  isolated  one  it  would  still  not  do  to  neglect  it, 
but  supported  as  it  is  by  other  similar  instances  of  rapid  spreading  of  cholera 
from  person  to  person,  no  theory  of  cholera  which  does  not  include  it  can  be 
held  to  be  good.f    Now,  how  is  this  most  easily  explained  ?    Is  it  most  reason- 

*  "  Lancet,"  February,  1872. 

t  The  introduotion  of  cholera  into  Guadaloupe  in  1865  has  been  lately  carefully 
disouBsed  by  PeUarin  ("Contagion  du  Cholera  demontree  par  I'Epidemie  de  la 
Gruadaloupe.  Par  A.  PeUarin.  Paris,  1872).  It  was  a  clear  case  of  importation. 
It  may  be  briefly  summed  up  thus  :  on  the  20tb  October,  1865  the  "  Sainte  Marie  " 
arrived  from  Prance  (Bordeaux)  where  cholera  prevailed,  and  having  lost  a  man 
after  a  long  illness,  whose  disease  looked  like  typlioid  fever,  as  far  as  coidd  be 
gathered  from  the  Captain's  accoimt,  but  there  was  sometbmg  more,  which  was  con- 
cealed, A  yovnig  man  went  twice  on  board  the  vessel  and  retm-ned  with  a  parcel  of 
linen  for  a  washerwoman  ;  on  the  evenLug  of  the  22nd  this  young  man  was  seized 
with  cholera  and  died  next  morning.  On  the  25th  October  the  washerwoman  who, 
it  is  believed,  had  received  the  clothes  was  seized  with  cholera  and  died  in  the 
evening.  The  evidence  that  she  had  actually  received  and  washed  the  clothes  fi'om 
on  board  is  not  certain,  but  is  very  probable.  The  third  case  was  a  child  of  12 
years  old,  who  had  been  with  the  first  case  during  his  illness.  Then  fovu-  washer- 
women who  had  washed  at  the  same  place  as  the  first  washerwoman  died  in  succession. 
Then  it  spread  through  the  vicinity  and  gradually  over  the  whole  island. 
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able  to  adopt  the  ground  theory  of  Pettenkofer,  wliich  suppoees  that  the 
"  cholem  germ,"  taken  by  Lepifere  to  his  home,  got  into  the  ground,  or  met 
with  another  condition  which  the  ground  furnished^  and  that  from  this  meeting 
the  agent  issued  wliich  killed  two  persons  in  a  few  hours,  or  the  view  that 
some  agent  was  at  once  transferred  from  Lepiere  to  his  relations  which  gave 
them  cholera  ?  Now  Pettenkofer,  who  is  a  man  of  perfect  fairness,  does  not 
deny  the  facts  ;  he  admits  that  they  have  to  be  explained,  but  he  seems  to 
avoid  realizing  what  the  force  of  the  evidence  really  is  ;  he  seems  to  think  an 
explanation  will  be  found  which  will  show  they  are  not  really  in  antagonism 
with  his  view,  but  he  has  actually  no  ground  for  thinking  so. 

So  also  other  cases — rare,  it  is  true,  in  which  cholera  has  spread  from 
person  to  person — are  very  strongly  to  the  idea  of  the  necessary  participation 
of ^ the  ground. 

'  It  is  not  denied  by  the  opponents  of  Pettenkofer  that  in  a  vast  number  of 
cases  something  else  is  operative  than  the  mere  introduction  of  the  "  cholera 
germ  " ;  that  some  favouring  conditions  are  in  action  without  which,  in  most 
places,  cholera  will  not  widely  spread ;  and  that  there  may  sometimes  be 
influences  from  the  ground  ;  but  in  the  face  of  such  facts  as  those  stated  above, 
they  refuse  to  admit  that  Pettenkofer  is  justified  in  his  absolute  assertion  of 
the  necessity  of  ground  influence. 

8.  Having  thus,  in  his  own  mind,  become  persuaded  that  the  "  cholera 
germ"  will  not  alone  produce  cholera,  but  must  liave  local  conditions  in  order 
to  develope  into  the  actual  poison,  Pettenkofer's  third  stage  of  argument  is  to 
show  that  these  local  conditions  are  connected  with  the  ground.  He  is  led  to 
the  ground  by  two  roads  :  first,  by  exclusion,  as  he  can  find  no  other  constant 
condition  ;  second,  by  examination  of  the  ground,  which  shows  he  believes  that 
all  places  favourable  to  the  spread  of  cholera  show  certain  characteristics  of 
aggregation,  moisture,  and  rise  and  fall  of  the  ground,  or  subsoil  water.  With 
regard  to  the  first  of  these  arguments,  it  is  open  to  anybody  to  hold  that  Pet- 
tenkofer has  too  much  neglected  the  introduction  of  cholera  by  water,  food,  and 
perhaps  air  ;  and,  as  respects  the  second  argument,  it  cannot  be  doubted  that  at 
present  the  evidence  Pettenkofer,  with  such  immense  industry  has  been  able 
to  array  falls  far  short  of  demonstration ;  and  that  the  decision  whether  the 
condition  of  the  ground  is  really  a  matter  of  moment  in  the  spread  of  cholera, 
and,  if  so,  what  is  the  exact  condition  which  is  thus  favourable,  are  points 
which  have  still  to  be  decided  by  the  evidence  alone  admissible  in  scientific 
inquiries — viz.,  a  sufficient  number  of  well-authenticated  facts. 

To  me  it  certainly  appears,  at  the  present  moment,  that  Pettenkofer's 
ground  and  ground-water  theory  is  less  probable  than  it  appeared  to  be  some 
years  back.  That  the  ground  has  an  influence  is  highly  probable,  and  is  in 
fact  a  very  old  opinion ;  but  when  it  is  seen  how  very  indefinite  even  Petten- 
kofer's own  evidence  is,  and  how  uncertain  are  some  of  the  cases  he  relies  upon, 
I  think  it  must  be  admitted  that  the  enigmatical  spread  of  cholera  has  not 
been  cleared  up  by  him.  Kiichenmeister's  views,  on  the  other  hand,  seem 
more  accordant  with  facts. 

If  without  presumption  I  may  venture  to  criticise  Pettenkofer's  mode  of 
looking  at  this  subject,  I  should  say  he  has  allowed  himself  to  be  too  much 
impressed  by  the  instances  in  which  cholera  does  not  spread  after  introduction. 
In  attempting  to  explain,  instead  of  simply  admitting  that  we  cannot  yet  explain 
such  cases,  he  has  passed  beyond  the  boundary  of  ascertained  facts,  and  in  so 
doing  appears  to  me  to  have  lost  his  hold  on  what  are  really  tmths.  The 
view  which  looks  on  the  cholera  poison  as  being  carried  by  men,  and  then 
increasing  and  spreading  more  or  less  in  various  ways,  by  water,  air,  or  food, 
according  as  it  meets  with  favouring  conditions,  is  more  in  accordance  with 
facts  than  the  view  which  assumes  that  two  unknown  quantities  must  be 
brought  together  in  order  to  evolve  a  third. 

One  point  may  be  noticed  in  this  discussion,  the  unhesitating  belief  of  all 
parties  (Kuchenmeister,  Sander,  and  Pettenkofer)  that  cholera  is  spread  only  by 
human  intercourse.  With  them  this  point  has  passed  out  of  the  circle  of  con- 
troversy :  they  consider  it  settled.  The  views  of  Bryden,  interesting  as  they 
are  to  them,  have  apparently  made  no  impression  ;  and  the  wind-diiven  theory 
of  cholera  spread  has  found  no  acceptance  at  their  hands. 

The  Carriage  of  Cholera  by  the  Wind.—llh&  opinions  lately  advanced  by 
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Bryden,  and  which  are  a  revival  of  the  old  doctrine  that  the  cholera  poison  is 
carried  by  the  wind,  liave  been  critically  tested  by  Cornish,*  by  an  examina- 
tion of  the  successive  steps  by  whicli  cholera  entered  and  traversed  the  Madras 
Presidency  in  1869-70.  Maps  are  given  to  show  this  extension,  and  it  is  clear 
that,  to  use  Cornish's  phrase,  the  extension  was  "  marginal " ;  it  never  occurred 
per  saltum,  and  its  course  was  in  opjiosition  to  (i.e.  was  not  influenced  by)  the 
prevailing  wind.  For  example,  when  the  cholera  invaded  the  district  of 
Kurnool  in  January  1869,  it  spread  gradually  throughout,  and  in  certain 
directions,  viz.,  from  north  and  west.  Now,  during  the  whole  of  this  time  the 
wind  was  from  the  east,  south-east,  or  south  ;  and  during  the  first  16  days 
in  January  blew  at  an  average  rate  of  121  miles  in  24  hours. 

In  April,  May,  and  June,  cholera  was  moving  from  the  north  and  west 
towards  Madras ;  the  winds  were  blowing  on  the  coast  with  great  velocity 
from  south-east  or  south,  and  in  June  to  the  south-west.  The  average  daily 
velocity  was  250  miles  in  24  hours  in  April,  May,  and  June  ;  and  yet  cholera 
invaded  the  Madras  district  from  the  opposite  direction.  If  we  have  any 
regard  for  facts,  we  must  admit  that  in  these  two  cases  the  progress  of  cholera 
not  only  owned  some  other  cause  than  the  wind,  but  that  the  wind  in  no  way 
checked  it. 

After  passing  to  the  south,  cholera  reappeared  in  districts  it  had  gone 
through  and  left.  There  was  a  so-called  "  backward  movement,"  and  here 
again  the  direction  was  in  several  cases  in  the  teeth  of  the  wind. 

Introduction  of  Cholera  hy  Food. — The  belief  now  generally  held  that  in  a 
certain  number  of  cases  the  cholera  agent  passes  into  drinking  water,  and  is 
thus  introduced  into  the  body,  has  given  rise  to  the  opinion  that  a  similar 
introduction  by  food  is  possible,  and  that  some  of  those  sudden  local  and  cir- 
cumscribed outbreaks,  which  are  certainly  usually  attributable  to  water,  might 
occasionally  be  explained  by  food.  Some  instances  in  favour  of  such  a  view 
have  been  published  by  Dr.  Cleghorn  in  India,  and  lately  a  local  outbreak  at 
Delhi  has  been  recorded  by  Dr.  Fairweather.f  The  facts  are  these  : — In  1871 
there  was  very  little  cholera  in  the  Punjab,  or  anywhere  in  India.  In  October 
and  November,  however,  Lucknow  suffered  ;  and  on  the  28th  November  there 
was  a  sudden  outburst  at  Delhi.  On  the  20th  November  a  man  named  DooUa 
died  of  cholera,  as  was  subsequently  ascertained.  There  had  been  two  or  three 
other  cases  in  the  neighbourhood.  The  discharges  had  flowed  on  the  earthen 
floor  of  the  room  in  which  he  died ;  this  floor  had  been  cleaned,  it  was  said, 
and  washed  with  cow-dung  and  water.  On  the  26th  of  November  a  burial- 
feast  was  given  in  this  room  by  his  brother.  The  food — rice,  lentil,  ghee  (clari- 
fied butter),  sugar,  and  spices,  all  of  good  quality — was  cooked  in  this  room  on 
the  previous  day  and  night,  and  the  moist  and  hot  rice  was  spread  on  an  open 
mat  laid  on  the  earthen  floor.  The  dead  man  belonged  to  the  "  Reghar"  caste, 
who  are  tanners,  and  almost  all  the  males  of  the  caste  (about  360,  but  the  exact 
number  is  not  known)  attended  the  feast.  Some  of  the  guests  carried  home 
portions  of  the  feast  to  their  wives  and  daughters,  who  did  not  attend.  Besides 
the  Reghars,  only  a  few  outsiders  attended.  The  feast  took  place  at  midday 
on  the  26th  November,  and  a  few  hours  afterwards  there  was  an  outbreak  of 
cholera  among  those  who  had  attended.  The  period  of  the  first  cases  was  not 
certain,  but  up  to  6  p.m.  on  the  29th  November,  47  cases  had  occurred,  and 
15  persons  had  died  ;  and  altogether  to  the  4th  December  there  were  73  cases 
and  46  deaths.  The  attacks  and  deaths  were  not  confined  to  the  men  and 
boys,  but  were  almost  as  severe  among  their  wives,  though  not  so  bad  among 
the  daughters.  Taking  the  whole  Reghar  caste  (male  and  female),  some  of 
whom  (female)  may  possibly  not  have  eaten  any  of  the  food,  the  proportion  of 
attacks  to  population  was  10-8  per  cent. 

The  disease  did  not  spread  in  Delhi,  but  died  out. 

Now  this  localised  outbreak  could  not  be  explained  : — 

1.  By  reference  to  locality,  because  mixed  up  in  the  district  with  the 
ouses  of  the  Reghars  are  those  of  another  caste,  the  shoemakers  or  Chamar, 
No  Chamar  attended  the  feast,  and  no  Chamar  was  attacked.    There  are  men 

*  "  Report  of  the  Sanitary  Commission  for  Madras,  1871."    Appendix  1. 
t  "Kcport  of  the  iSanitary  Administration  of  the  Punjab  for  1871."  I,aliorc, 
1873.  ' 
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belonging  to  neither  caste  living  in  the  district ;  a  few  of  these  were  invited 
to  the  feast,  and  these  suffered  like  the  Regliars,  but  those  not  invited  escaped. 

2.  Nor  can  the  outbreak  be  explained  by  reference  to  water,  for  Dr.  Fairweather 
looked  into  tliis  point  and  satisfied  liiinselt  tlie  water  was  not  to  blame. 

3.  Nor  by  reference  to  effluvia  from  the  earthen  jlom-  of  the  room,  for  the 
women  and  girls  suffered  who  were  not  in  the  room, 

4.  Nor  by  the  supposition  that  it  was  some  air-bom  miasm  heralding  in  an 
epidemic  outburst,  for  tlie  other  inhabitants  of  the  locality  did  not  suffer,  and 
there  was  no  subsequent  outburst  in  Delhi. 

Can  any  experiment  be  more  complete  to  prove  that  it  was  the  food  which 
caused  the  outbreak?  If  so,  as  the  food  was  proved  to  have  been  of  good 
quality  before  cooking,  it  must  have  got  some  noxious  property  during  tlie 
cooking.  Now  the  masses  of  hot  rice  were  heaped  on  the  earthern  floor 
which  had  been  covered  witli  cholera  discharges  ;  the  particles  of  cholera 
dejections  may  liave  undergone  some  change  in  the  ground  or  not,  but  that 
in  some  way  the  cliolera  poison  must  have  attached  itself  to  the  par- 
ticles of  the  liot  and  soft  swollen  rice  must,  I  think,  appear  to  everybody  as 
the  only  reasonable  explanation.  Let  anybody  look  upon  it  as  a  matter  of 
evidence  without  any  pre-conceived  notions  and  reflect  on  the  cogency  of  the 
evidence  in  all  points,  and  I  think  little  doubt  can  remain.  If  we  do  not 
admit  this  explanation,  then  it  is  one  of  tiiose  mysterious  outbreaks  we  cannot 
account  for,  but  why  should  we  be  so  fond  of  making  mysteries  wliere  none 
really  exist  ? 

Dr.  Fairweather  was  anxious  to  learn  whether  those  who  partook  of  the 
rice  at  the  top  of  the  heap,  and  which  was  farthest  from  the  floor,  suffered 
least,  but  he  found  it  impossible  to  ascertain  the  order  of  serving,  as  the  brother 
who  gave  the  feast  had  died  of  cholera,  but  he  ascertained  tliat  two  sweepers, 
who  would  probably  have  had  the  rice  nearest  the  floor,  had  died  among  the 
first. 

This  outbreak  seems  opposed  to  the  view  that  any  influence  was  exercised 
by  the  ground  ;  that  the  changes  in  the  ground  water  had  any  influence  is  of 
course  impossible,  and  it  does  not  seem  at  all  likely  that  the  hard  beaten-down 
clay  of  tlie  floor  of  this  room  should  have  produced  in  the  cholera  poison  any 
change,  or  should  have  supplied  some  other  factor,  as  Pettenkofer  would  sup- 
pose. On  the  contrary,  the  facts  seem  directly  opposed  to  any  direct  or 
indirect  influence  of  the  ground.  But  an  effect  may  have  been  excited  on 
the  cholera  discharges  which  had  been  poured  on  tlie  floor  by  the  mass  of 
-hot  steaming  rice  which  was  heaped  upon  it,  and  it  is  not  only  possible,  but 
likely,  that  this  high  temperature  was  one  of  the  agencies  in  this  remarkable 
outbreak. 

Introduction  of  Cholera  by  Water.— A.  localized  outbreak  of  cholera  as  re- 
markable as  that  of  Delhi  occurred  "at  Secunderabad  'Jn  1871i.in  the  Deccan, 
and  has  given  rise  to  much  debate.^  On  the  morning^oT  the  24th  May, 
1871,  no  cholera  was  known  to  exist  in  or  near  Secunderabad,  but  subsequent 
inquiry  showed  that  in  the  villages  on  the  road  to  the  eastern  coast  cholera  had 
been  prevailing  for  some  weeks,  and  it  was  severe  in  the  neighbouring  districts 
of  Kistnah  and  Nellore.  Moreover,  in  the  second  week  of  Maj"^  cholera  was 
exceedingly  fatal  in  the  village  of  Sovriapett,  witliin  80  miles  of  Hydrabad  on 
the  main  road.  On  the  2'3rd  May,  also,  three  travellers  reaching  Hydrabad  along 
the  main  eastern  road,  died  of  cholera  in  the  most  densely  populated  part  of 
Secunderabad.  On  the  23rd  May,  a  party  of  cart  drivers  arrived  at  the 
village  of  Chilkulgoodum,  having  been  attacked  by  cholera  on  the  road  and 
lost  several  of  their  number.  This  village  "  is  in  close  proximity  to  the 
"  barracks,  hospital,  horse  lines,  and  horse-keepers'  tents  of  the  18th  Iiussars."t 

It  was  thus  afterwards  shown,  though  unsuspected  at  the  time,  that  cholera 
had  been  brought  close  to  the  18th  Hussar  barracks  on  the  23rd  May.  On  the 
morning  of  tlie  24th  (Queen's  birthday)  the  Hussars  pai-aded  iu  fairly  good 


*  "  An  Enquii'y  into  the  eu-cimistances  attending  an  outbreak  of  Cholera  in  H.M. 
18th  Hussars  at  Secimderabad  in  May,  1871."  By  W.  E.  Cornish,  Sanitary  Com- 
missioner for  Madras. 

"  Report  of  the  Sanitary  Commispioiiers  for  Madras  for  1871."    Appendix  III. 

t  •'  Ma-lnis  Ecport."    Appendix  III.,  p.  23. 
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healtli ;  there  was  only  one  old  case  of  cliarrlia?a  in  the  hospital,  and  none  of 
dysentery.  After  parade  the  day  was  a  holiday,  hut  it  was  not  ascertained  if  any 
of  the  Hussars  had  gone  to  Chilkiilgoodum.  There  was  no  alteration  of  food  on 
that  day,  no  extra  issue  of  liquor  from  the  canteen,  and  no  drunkenness.  At  10 
P.M.  on  the  night  of  the  24th,  a  patient  in  hospital  witli  fever  was  attacked  with 
choleraic  purging  (was  it  really  choleraic,  and  not  typhoid  purging  ?) ;  a  few 
hours  subsequently  two  men  were  brought  in  from  different  barrack-rooms, 
and  then  one  from  the  married  people's  quarters.  In  26  hours  from  the  first 
case  34  men  and  1  child  were  attacked,  and  in  the  next  24  hours  18  more  cases 
occurred  ;  cases  occurred  for  three  days  more,  hut  in  lessened  numbers,  and  on 
tlie  fifth  day  the  outbreak  was  over.  In  all  85  persons  were  attacked,  out  of  a 
strength  of  886  men,  56  women,  and  108  children.  All  the  barrack  blocks  but 
one  furnished  cases. 

All  the  Infantry  and  Artillery  in  Secunderabad  had  not  a  single  case  ;  the 
ofiicers  of  the  Hussars  also  escaped.  In  the  Native  Bazaar  the  disease,  which 
had  commenced  on  the  23rd  May,  continued  till  the  23rd  July,  but  was  not 
severe,  as  there  were  only  252  cases  and  117  deaths  in  two  months,  out  of  a 
population  of  between  40,000  and  50,000. 

Now  in  this  localized  outbreak  the  disease  was  brouglit  by  travellers  close  to 
tlie  Hussars  barracks  on  the  23i'd  May  ;  on  the  25th  the  Hussars  got  cholera, 
while  the  troops  in  tlie  more  distant  barracks  entirely  escaped.  We  cannot  for 
a  moment  doubt  that  the  travellers  brought  the  disease  to  the  Hussars,  but  by 
what  channel  of  entrance  did  the  poison  get  into  the  barracks? 

It  is  quite  clear  that  in  such  a  case  as  this  Pettenkofer'.a  views  break  down 
entirely  and  irretrievably.  He  asks  for  a  case  where  the  ground  could  have 
no  influence  ;  here  is  a  decided  case,  because  it  is  not  only  impossible  to  sup- 
pose that  the  ground  under  the  barracks  (which  were  perfectly  clean,  and  with 
drains  in  good  order)  got  contaminated  with  the  supposed  factor  x,  but  there  is 
a  crucial  piece  of  evidence  against  the  ground.  The  Hussars  marched  out  from 
the-barracks,  and  a  guard  of  sepoys  was  put  in,  and  400  native  labourers  were 
emplo3^ed  to  clean  the  infected  rooms.  A  company  of  native  sappers  opened 
the  drains  and  bricklaj'ers  were  at  work.  Not  a  man  of  these  got  cholera,  or 
had  th^  slightest  indisposition  ;  but  if  the  ground  had  been  impregnated  it  is 
impossible  they  should  have  thus  escaped. 

The  ground  theory,  in  any  shape,  as  in  the  case  at  Delhi,  breaks  down 
hopelessly. 

What  then  was  the  cause  ;  was  it  in  the  air,  the  food,  or  the  WMter?  It 
appears  that  the  direction  of  the  wind  was  north-west  up  to  the  25th  May ; 
the  village  of  Chilkulgoodum  is  south-east  of  the  barracks,  so  that  tlie  wind  was 
blowing  on  the  24th  and  25th //-om  the  barracks  towards  that  village.  It  could 
not  have  been  air-blown,  therefore,  neither  was  it  in  the  food,  as  all  the  regi- 
ments had  the  same  issues. 

Tlie  question  of  water  supply  has  given  rise  to  great  differences  of  opinion. 
Dr.  Branfort  Scott,  who  was  in  charge  of  the  regiment,  altogether  denies  its 
influence,  but  Dr.  Cornish  has  adduced  reasons  all  but  conclusive  to  show  that 
the  Hussars  obtained  some  of  their  water  from  a  public  well,  which  was  liable 
to  be  fouled  by  impurities.  But  there  is  no  certainty  where  all  the  water  was 
obtained,  as  it  was  brought  by  the  native  wflter-carriers  from  any  place  they 
chose,  and  it  so  happened  that  there  were  two  wells,  one  in  the  horse  lines, 
another  near  the  horsekee])ers'  lines,  both  of  which  are  "  within  an  easy  distance  " 
of  the  Chikulgnoduni  village,  where  the  cholera-stricken  carters  halted  on 
the  23rd  May.  Whether  this  was  so  or  not  is  incapable  of  proof,  but  it  is 
curious  that  a  suspicion  existed  at  the  time  of  the  outbreak  that  the  water  had 
been  brought  from  an  impure  source. 

At  any  rate  the  evidence  shows  that  introduction  by  water,  &c.,  was  far  the 
most  likely  cause  of  tliis  most  remarkable  localized  outbreak,  and  as  the  intro- 
duction by  ground  effluvia,  and  air  and  food  poisoning  was  disproved,  the 
argument  fioin  exclusion  is  of  no  mean  weight. 

A  singular  localized  outhivak  of  cholera  was  related  to  me  by  Assistant- 
Surgeon  C.  A.  Maunsell,  R.A.  At  Morar,  in  Gvvalior,  a  severe  localized  out- 
break of  cholera  occurred  in  his  battery,  while  tlie  other  corps  at  the  station 
were  unaffected.  Shortly  before  a  woman  had  been  found  dead  by  the  well 
supplying  this  battery,  and  it  was  afterwards  discovered  tliat  -she  liad  died  of 
cholera.    Only  the  corps  using  that  water  suffered  at  that  time. 
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Dengue. 

The  late  outbreak  of  dengue  in  India  presents  many  remarkable  features, 
and  some  lectures  by  Dr.  Charles,  of  Calcutta,  give  a  very  good  account  of  it* 
The  disease  has  before  been  known  in  India,  in  1780  (on  the  Coromandel 
Const)  and  in  1824  in  Calcutta  ;  in  1853,  and,  to  a  small  extent,  in  1868-69, 
In  1871  it  appeared  at  Aden,  having,  it  is  supposed,  been  brought  there  froni 
Zanzibar  ;  it  then  reached  Bombay  in  two  troop-ships  which  had  touched  at 
Aden  and  spread  to  various  inland  stations  with  these  troops.  Dr.  Charles, 
however,  does  not  consider  that  these  importations  brought  the  disease  to 
Calcutta,  as  there  had  been  a  case  (which  he  did  not  see)  in  that  city  before  the 
arrival  of  the  troop-ships  at  Bombay.  In  fact,  he  says,  the  disease  is  endemic 
at  Calcutta,  and  not  a  year  passes  witliout  his  seeing  cases.  Tliis  is  a  very  im- 
portant assertion,  which  ought  to  be  carefully  verified,  as  it  affects  materially 
opinions  as  to  spread.  The  occurrence  of  such  presumed  sporadic  cases  has 
introduced  great  difficulties  into  the  discussion  on  cholera,  in  which  disease,  both 
in  India  and  Europe  cases  resembling,  and  not  identical  with  true  cholera, 
have  prevented  the  channel  of  introduction  of  the  agent  ab  externa  from  being 
recognized.  Dr.  Cliarles  may  be  correct  in  believing  that  true  cases  of  dengue 
occur  every  year  in  Calcutta,  but  it  is  certainly  a  point  which  ought  to  be 
settled  by  the  most  rigid  inquiry  and  detailed  proof. 

Commencing,  however,  in  C"alcutta,  in  the  autumn  of  1871,  it  spread  over 
the  whole  of  Calcutta  in  a  few  months,  and  was  at  its  height  in  March  1872. 
Dr.  Charles  gives  some  figures  to  show  the  number  of  attacks.  Among  2,324 
Europeans  and  natives  employed  on  the  Government  Railway,  1,636,  or  70  per 
cent.,  were  attacked.  Among  3,356  persons  employed  on  the  East  Indian 
Railvvaj',  2,066,  or  61  per  cent.,  were  attacked.  Whole  households  were 
attacked  at  once.  Dr.  Cliarles  has  not  the  least  doubt  of  its  contagion.  He 
refers  to  "  instances  of  a  person  from  an  infected  locality  proceeding  to  a  station 
"  as  yet  free  from  the  disease,  and  often  getting  ill,  either  just  before  or  after 
"  his  arrival,  serving  as  a  centre  from  which  it  was  spread  widely  to  those 
"  around.  I  could  relate,  too,  very  numerous  instances  of  servants  who  con- 
"  tracted  the  malady  from  their  companions  in  parts  of  Calcutta  where  it  was 
"  prevalent,  carrying  it  to  those  whom  they  served  in  houses  previously 
"  exempt,  and  first  communicating  it  to  the  child  whom  they  had  special 
"  charge  of,  the  mistress  whom  they  attended,  or  the  master  with  whom  their 
"  duties  brought  them  into  closer  relations.  Allied  cases,  also,  might  be  fortli- 
"  coming  in  any  numbers,  of  the  head  of  a  household  brought  in  contact,  in  his 
"  office  or  elsewhere,  in  the  course  of  business,  with  those  recently  affected  by 
"  the  disease,  contracting  it,  and  serving  as  the  medium  for  infecting  his  house- 
"  hold,  which  previously  had  escaped  other  sources  of  contamination.  Con- 
"  taminated  localities,  in  a  similar  way  infecting  those  exposed  to  their  influ- 
"  ence,  afford  evidence  of  a  like  tendency,  as  I  have  again  and  again  seen 
"  visitors  to  a  house  in  which  the  inmates  had  lately  suffered  contract  the 
"  disease  before  long.  Another  class  of  facts  which  I  believe  to  deserve  atten- 
"  tion  are  those  supplied  by  visitors  to  a  house  being  the  first  to  take  the  disease 
"  and  communicate  it  to  their  hoK."  (p.  90.) 

Dr.  Charles  notices,  however,  that  while  forcibly  struck  with  the  power 
■which  dengue  has  of  being  communicated,  there  were  very  numerous  instances 
in  which  a  single  member  of  a  family  was  attacked  and  the  others  escaped,  and 
in  other  cases  a  single  individual  escaped  while  all  round  them  were  seized. 
There  was  some  receptive  power  necessary.  Quarantine,  in  many  cases,  gave 
immunity. 

The  contagious  property  of  dengue  being  admitted,  would  this  account  for 
the  widespread  outbreak  in  a  susceptible  community?  Dr.  Charles  evidently 
thinks  not.  As  he  believes  dengue  occurs  every  year,  there  must  be,  he  thinks, 
some  aiding  cause,  and  he  seeks  this  in  the  old  hypothesis  of  an  "  epidemic 
constitution."  But  if  it  could  be  shown  that  the  so-called  sporadic  cases  of 
dengue  are  not  really  so,  the  hypothesis  of  an  epidemic  constitution  would  not 


*  "  Clmical  Lectures  on  Dengue."  By  T.  E.  Charles,,  M.D.,  Professor  of 
Midwifery  in  the  Medical  College,  Calcutta.    Calcutta,  1872. 
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be  necessary.  If  this  epidemic  constitution  existed,  its  nature  has  not  been 
pointed  out. 

With  regard  to  the  incubative  period.  Dr.  Cliarles  places  it  within  seven 
days  after  exposure,  and  usually  about  five.  He  has  seen  cases  occur  in  two 
or  three  days,  but  questions  whether  there  had  not  been  prior  exposure. 

Possibly,  however,  the  incubative  period  may  be  even  shorter  than  two 
days.  The  following  instance  was  related  to  me  by  a  friend  vi'ho  was  an  officer 
on  board  a  sailing  vessel  which  arrived  at  Calcutta  : — A  i'ew  days  after  arrival 
lie  went  on  shore  for  the  first  time,  to  visit  ■  two  friends  both  ill  with  dengue. 
He  returned  to  liis  ship  in  perfect  health,  and  the  very  next  day  was  seized 
suddenly  with  dengue.  The  disease  then  went  tlu-ough  the  ship,  and  attacked 
every  person  (about  80)  on  board.  Now  here  it  is  of  course  possible  that 
this  young  gentleman  may  have  caught  the  disease  on  board  from  some  one 
who  visited  the  ship,  but  it  seems  more  reasonable  to  refer  it  to  the  undoubted 
exposure  of  the  visit  to  two  persons  who  actually  had  the  disease  at  the  time, 
and,  if  so,  the  incubative  period  was  about  24  to  30  hours. 

Dr.  Charles  mentions  that  dengue  attacked  some  persons  more  than  once. 
In  one  case  there  were  three  attacks,  still  this  is  not  very  common,  and  one 
attack  is  to  a  certain  extent  protective. 

The  Influenza  of  Houses. — In  1827  an  epidemic  catarrh  attacked  horses 
throughout  almost  the  whole  of  Europe  ;  by  some  it  was  thought  to  be  con- 
tagious, by  others  not  ;  and  inoculation  experiments  (transfusion)  did  not 
succeed.  Man  was  totally  unaffected.  This  outbreak  has  just  had  its  parallel 
in  America.  The  horses  throughout  almost  the  whole  of  North  America  have 
suflFered,  and  in  Ohio  pigs  were  attacked,  while  men  and  cattle  (and  it  is  said 
mules)  have  entirely  escaped.  The  disease  conmienced  in  Canada  (Toronto?) 
early  in  October  or  end  of  September ;  Sir  E.  Thornton's  Report  to  Lord  Gran- 
ville, says  2yth  September.  It  spread  with  great  rapidity  to  other  Canadian 
cities,  then  to  Buffalo,  and  appeared  in  New  York  about  the  20th  or  2^1st 
October.  A  telegram  of  the  26tli  October  states  that  300,000  horses  were  then 
sick  in  New  York.  It  visited  Boston  and  many  other  cities,  and  passed  down 
even  to  Texas.  The  rapidity  of  its  spread  Seemed  to  negative  the  idea  of  its 
passage  from  horse  to  horse,  and  to  favour  the  notion  of  some  morbific  agent 
being  in  the  air.  It  was  noticed,  however,  that  the  horses  in  rural  districts 
often  escaped,  though  horses  in  the  country  in  the  neighbourhood  of  infected 
towns  suffered.  At  Buffalo  it  was  said  that  horses  from  Canada  introduced  the 
disease,  but  for  full  discussions  as  to  the  mode  of  spread  and  causation  we  must 
wait  until  the  Reports  now  known  to  be  preparing  in  America  are  published. 

Section  II 

Parasitic  Origin  of  Disease. 

The  origin  of  diseases  from  entozoa,  or  from  low  forms  of  life,  fungoid  or 
bacteroid,  is  so  important  a  subject  that  it  seems  necessary  to  give  a  brief  retro- 
spect of  what  has  been  done  this  year,  in  continuation  of  former  Reports.  Of 
course  the  recognition  of  causes  of  disease  of  this  kind  points  out  the  proper 
preventive  measures,  or  at  any  rate  the  direction  which  our  attempts  at  pre- 
vention should  take,  and  hence  an  etiological  discovery,  at  once  has  practical 
results. 

The  progress  of  observations  seems  to  make  it  clear  that  the  true  fungi 
must  be  separated  from  the  class  called  schizomycetes  by  Najgeli  and  De  Bary, 
which  includes  the  bacteria  and  allied  forms.  The  true  fungi  produce,  for  the 
most  part,  very  obvious  diseases,  which  are  situated  on  the  surface  of  the  body 
or  in  cavities  easily  accessible  to  the  air.  The  schizomycetes  appears  in  ail 
parts  of  the  body,  and  have  been  found  in  the  interior  of  living  cells,  and  may 
be  thus  transported  everywhere. 

DUeases  in  Men  produced  by  Entozoa. 

FUaria  A'anguinis  Hominis. — The  niost  remarkable  discovery  of  the  year 
is  that  of  Dr.  T.  Lewis,  Assistant  Surgeon,  Army  Medical  Department,  in 
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Calcutta*  He  had  discovered  some  years  ago,  in  the  urine  of  persons  affected 
with  cliyhiria,  the  young  of  a  small  worm  helonging  to  tlie  fiiaridoe,  and  he 
lias  now  found  that  tills  worm  exists  in  immense  quantities  in  the  blood,  and 
emerges  through  the  kidneys,  and  occasionally  through  other  channels,  as  in 
one  case  by  means  of  a  discharge  from  the  inner  canthus  of  the  eye.  The 
worms  are  easily  detected  in  the  blood,  and  exist  there  in  great  numbers, 
without  apparently  causing  any  marked  symptoms,  except  those  arising  from 
their  passage  into  the  urine. 

Another  parasite  has  been  also  discovered  by  an  Army  Medical  Officer, 
Dr.  Welch.t  A  soldier  from  India  died  of  phthisis  five  days  after  landing  at 
Nctley.  In  the  jejunum  immediately  beneath  the  mucous  coat  was  an  oval 
prominence  like  a  rice-grain;  this  was  found  to  be  caused  by  a  parasite  -IS-inch 
in  length  and  '063-inch  in  thickness.  There  was  a  chitinous  investing  mem- 
brane, and  at  one  end  a  retractile  proboscis  with  a  number  of  booklets  ;  there 
was  no  mouth  or  intestines,  and  no  distinct  segmentation.  This  is  the  first 
time  a  representative  of  the  Acanthocephala  has  been  discovered  in  the  human 
body,  though  Echinorhynchus  are  common  in  birds  and  fishes.  In  this  man 
it  produced  no  symptoms. 

Dr.  Wising,  of  Stockholm,  describes  a  case  of  balantidium  coli.t  A  man 
became  affected  with  diarrhoea,  and  passed  thin  pea-soup-like  stools.  Under 
the  microscope  there  were  remains  of  food,  lymphoid  cells,  blood,  and  large 
numbers  of  small  white  worms,  which  were  found  to  be  the  balantidium  coli, 
described  by  Malmsten  in  1856. 

Bilharzia  Hcematolia. — Dr.  Cattell,  of  the  10th  Hussars,  who  served  for  five 
years  in  Natal,  informs  me  that  the  endemic  hoematuria  is  almost  confined  to 
boys  in  the  Dutch  town  of  Maritzburg  ;  girls  do  not  suffer,  and  adults  only 
slightly.  At  Durban  the  disease  is  rare.  At  Maritzburg  the  drinking  water  is 
taken  from  open  water-courses  running  along  each  street,  which  is  often  fouled 
by  animals  drinking,  by  ducks,  and  by  surface  washings.  The  boys  j)lay  in 
this  water,  and  no  doubt  drink  it  in  the  hot  weather.  At  Durban  the  water  is 
from  wells,  or  is  rain-water ;  usually  the  latter.  At  Maritzburg,  during  a 
residence  ot  five  years.  Dr.  Cattell  had  no  case  among  the  soldiers'  children. 
The  drinking  water  for  the  troops  is  taken  from  a  separate  water-coui-se,  higher 
up  than  that  of  the  town's  supply.  No  Kaffir  boys  are  affected.  Dr.  Cattell  is 
impressed  with  the  opinion  that  the  drinking  water  is  the  source  of  intro- 
duction. 

Fungoid  Origin  of  Disease. 

No  great  advances  have  been  made  in  this  division  of  the  subject.  Eidam, 
in  the  work  afterwards  referred  to,  and  Bastian,§  have  given  summaries  of  some 
of  the  diseases  among  insects  and  some  other  animals,  which  are  caused  by  fungi, 
but  little  is  communicated  on  the  fungoid  diseases  of  men.  Tilbury  Fox  has 
described  and  figured  ||  the  spores  and  mycelium  of  the  trichophyton  tonsurans 
in  dust  deposited  from  the  air  of  schools,  in  which  ringworm  is  prevailing. 
He  figures  also  epithelium,  with  apparently  the  spores  of  the  fungus  in  or  on  it. 

Bacteroid  Origin  of  Disease. 

Before  noticing  the  diseases  which  have  been  attributed  to  bacteria  during 
the  last  year,  it  may  be  interesting  to  notice  two  papers  by  Oscar  Grimm,  of 
St.  Petersburg,^  and  also  to  extract  a  few  passages  from  a  work  by_  Dr. 
Eidam.**  Grimm  first  discusses  the  significance  of  the  terms  vibrio,  bacterium, 

*  "  Eighth  Beport  of  the  Sanitary  Commissioners  with  the  GoTermuent  of 
India."    Appendix.    5as  also  "  Lancet "  for  the  drawings. 

t  "Lancet,"  November,  1872.  Au  encysted  EcliinorhTnclius  in  Man.  By 
F.  H.  Welch,  Assistant  Professor  of  Pathology  in  the  Army  Medical  School. 

+  "  Monthly  Microscopical  Journal,"  October,  1872,  ]>.  196. 

§  "  The  Beginnings  of  Life,  and  Heterogenesis  in  its  Eelation  to  Certain  Parasitic 
Diseases."—"  British  MedicalJournal,"  February  and  March,  1872. 

II  "Lancet,"  January  6th,  1872. 

T  "  Archif  fiir  Mikrosuop.  Anatomic."   Band  vui.  p.  514,  and  Band  is.  p.  118. 

"*  Dr.  Eidam 's  work,  "Der  gegenwiirtige  Standpimkt  der  Mykologie  mit  Euck- 
Bicht  auf  die  Lehre  ron  den  Infcclionskrankheiten,"  Berlin,  1871,  will  be  found 
very  useful  to  Physicians. 
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spirillum,  (fee,  and  then  gives  a  statement  of  the  effect  of  reagents  on  vihriones. 
Strong  sulphuric  and  hydrochloric  acid  dissolve  vibrionea  ;  weak  solutions  act 
slowly  ;  acetic  acid  dissolves  tlicm  very  slowly  ;  chloride  of  ammonium  kills 
them,  and  then  dissolves  them  ;  creosote  makes  the  organisms  clearer,  and  the 
vacuole  is  then  clearly  seen  ;  iodine  colours  them  brown  ;  carmine  red  ;  alcohol 
and  ether  slowly  dissolve  tliem.  All  tlie  tests  show  that  they  are  formed  of 
a  substance  like  protoplasm ;  they  are  indifferent  to  the  electric  current. 
Grimm  describes  their  movements  and  their  still  conditions  veiy  carefully. 
Like  other  observers,  he  was  not  at  first  able  to  see  the  cleava^'e  of  vibrios,  but 
he  at  last  succeeded  in  doing  so  in  both  vibrios  and  spirillum  ;  and  he  also 
observed  a  very  interesting  phenomenon,  viz.,  the  conjugation  or  union  of  the 
one-jointed  vibriones,  and  their  fusion  into  a  two-jointed  link  ;  and  subse- 
quently the  union  of  other  vibriones,  so  as  to  form  a  many-jointed  rod.  Tiiis 
union  or  copulation  has  been  seen  in  the  bacteria  of  the  splenic  apoplexy,  and 
in  the  spirillum  undula.  He  therefore  remarks  tlmt  the  single  joint  is  the 
individual  and  not  the  chain  of  rods.  With  respect  to  the  origin  of  the  splenic 
apoplexy,  or  carbuncular  (milz-brand)  bacteria,  Quriu  believes  that  they  are 
developed  out  of  the  protoplasm  of  the  white  blood-cells.*  He  asks  the 
question,  are  the  germs  of  the  vibriones  then  present  in  these  blood  corpuscles  1 
If  so,  they  are  so  minute  as  to  be  undiscoverable. 

Grimm  considers  the  spirillum  volutansto  be  only  the  union  of  two  samples 
of  spirillum  undvTla.  So  also  bacterium  enchelys  can  form  long  chains,  and 
produce  vibrio  rugula  or  vibrio  bacillus.  These  two  last-named  vibrios  are  dis- 
tinguished only  by  the  size  of  the  joints.  He  has  seen  all  intermediate  forms 
between  vibrio  lineola  and  vibrio  subsilis.  In  fact  he  doubts  whether  any  dis- 
tinction can  be  di-awn  between  the  different  kinds  of  vibrios,  and  he  recognizes 
indeed  only  two  forms,  viz.,  spirillum  and  vibrio.  He  includes  under  the  term 
vibrio,  tlie  genera  vibrio  and  bacterium  of  Ehrenberg.  He  describes,  however, 
a  new  form,  which,  if  it  is  really  a  vibrio,  would  constitute  a  third  genus. 
Grimm  has  satisfied  himself  that  the  vibriones  need  atmospheric  air  as  nutri- 
ment, and  also  that  they  are  nourished  by  the  absorption  of  fluid.  He  lias  seen 
them  attack  spores,  and  acquire  a  green  colour,  while  the  contents  of  the  spores 
were  much  lessened  in  amount.  He  has  seen  the  vibrios  take  on  in  the  same  way 
a  red  colour  from  a  red  fluid  which  they  fed  on  ;  and  when  the  nourishment  was 
colourless,  the  vibrios  were  also  without  colour. 

With  regard  to  the  systematic  place  of  the  vibriones,  he  is  inclined  to  put 
them  by  tlie  side  of  the  phytochromacese,  which  resemble  the  vibriones  in 
structure,  in  their  increase  through  simple  division,  in  their  movements, 
and  lastly  in  the  formation  of  colonies,  with  separation  of  a  gelatinous 
mass.  Some  single  oscillarineae,  however,  resemble  vibriones  so  much  that  they 
are  distinguished  with  difficulty.  Although  there  is  this  resemblance  there  is 
no  identity. 

He  agrees  with  Cohn,  that  "  the  phycochromacese  may  well  have  been 
"  the  first  organisms  on  the  earth,  as  they  only  can  grow  in  hot,  strongly- 
"  saturated  saline  solutions.  I  think  that  these  organisms,  whose  joints  may 
"  be  considered  either  plants  or  animals,  divide  into  two  branches,  from  which 
"  the  formation  of  the  animal  and  vegetable  characters  takes  its  rise." 

The  second  authoi'.  Dr.  Eidam, analyses  with  great  care  the  micrococcus  theory 
of  Hallier,  and  his  doctrines  of  infectious  diseases  ;  and  then  passes  in  I'eview  the 
objections  taken  by  De  Bary  and  Hoffmann  to  Hallier's  assertions,  and  states  also 
the  views  of  Karsten  and  Bonorden  on  fungoid  development.  He  sums  up  his 
own  conclusions  in  terms  as  follows  : — Very  important  differences  of  opinion 
now  exist  among  mycologists.  Bonorden  denies  all  alternation  of  generation 
among  fungi ;  De  Bary  takes  a  middle  course  on  this  point ;  and  Hallier  makes 
the  greatest  possible  use  of  metamorphoses,  and  his  theory  is  indeed  otherwise 
impossible.  In  no  other  natural  science  are  the  differences  of  opinion  greater 
than  in  mycology 

As  regards  the  infectious  diseases,  it  is  extremely  probable  (ausser  ordent- 
lich  wahrscheinlich)  that  they  are  caused  by  fungi  or  similar  bodies. 

If  it  could  be  decidedly  made  out  that  the  plasma  of  spores  and  mycelium 


*  "  Op.  Cit."  Baud  viii.  p.  525.  He  alludes  to  confinnatory  observations  of 
Gobulew  and  C.  A.  S.  Schultze  (p.  527). 
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ilisintegrated  in  order  to  form  micrococci,  and  if  tliese  little  granules  could 
increase,  and  under  favoural)le  circuniBfances  could  go  on  to  new  plants,  the 
present  cell  theory  would  be  greatly  changed.  The  micrococcus  tlieo'ry  has  one 
su|.poi-t :  the  spores  of  peronospora,  cystopus,  &c.,  divide  their  contents  into 
globular  balls,  which  individualise  themselves  more  and  more  in  order  finally 
to  take  the  form  of  swarms  which  burst  the  spore-coats,  and  these  swarms  can 
bud  and  develope.  If  in  these  spores  of  large  size  there  is  such  a  division  of 
plasma,  and  a  further  development  of  the  parts  so  arising,  cannot  something 
similar  occur  in  other  spores  1 

The  difficulties  of  experimenting  are  immense.  In  cultivating  the  products 
of  disease,  only  fresh  and  bacteria-free  substances  must  be  used  ;  blood  taken 
(with  all  precautions)  direct  from  the  body  is  the  best.  Nevertheless,  in  almost 
every  sample  of  healthy  blood,  there  are  many  little  corpuscles,  with  dancing 
movement,  which  it  is  impossible  to  distinguish  from  micrococci.  Eidam 
proceeds  to  point  out  the  other  great  sources  of  fallacy  in  cultivation  experi- 
ments, and  finally  concludes  that  the  micrococcus  theory  has  almost  everything 
against  it.  It  may  indeed  he  questioned,  he  says,  if,  on  account  of  their  exces- 
sive minuteness,  these  objects  can  be  dealt  with  with  our  present  instruments, 
and  if  it  is  possible  at  present  to  close  this  controversy.  Perhaps  even  our 
whole  method  of  investigation  may  be  wrong,  and  renewed  investigation  is 
certainly  indispensable. 

It  will  be  seen,  then,  tliat  the  impression  made  upon  an  observer  of  great 
authority  is  that  the  question  is  at  present  impossible  of  solution,  as  far  as 
tlie  micrococcus  theory  is  concerned,  but  on  the  whole  he  is  adverse  to  this 
theory.  At  the  same  time  he  is  impressed  strongly  with  the  opinion  that  the 
infectious  diseases  are  of  parasitic  origin,  and  are  caused  by  fungi  or  some 
similar  growths.  In  reviewing  the  observations  made  during  the  last  year,  it 
will  be  seen  how  far  fresh  evidence  has  been  brought;  but  the  conclusion  must 
still,  I  think,  be  that  we  must  yet  hesitate  before  considering  the  parasitic 
theory  of  infectious  diseases  has  been  established. 


(a)  Specific  Diseases  supposed  to  he  caxised  hy  Bacteria, 

The  evidence  which  has  been  brought  forward  during  the  last  year  on  this- 
subject  is  interesting  in  a  high  degree.  As  regards  cholera,  the  careful  observa- 
tions of  Drs.  Lewis  and  Cunningham,  in  Calcutta,  seem  to  have  disproved  the 
possibility  of  either  fungi  or  bacteria  being  the  cause  of  cholera.  In  last  year's 
Report  I  ga-^e  the  evidence  of  D.  D.  Cunningham  in  respect  of  the  discharges, 
■which  agreed  with  that  of  Lewis  on  the  same  puint,  as  showing  no  such  plants- 
as  constant  constituents.  This  year  both  observers  have  published  a  joint 
Report*  on  the  blood  in  cholera.  When  the  fresh  blood  was  examined  in  128 
instances,  with  very  high  powers  (l-25th  of  Powell  and  l-12th  immersion  less 
of  Ross^,  no  fungoid  spores  or  bacteria,  or  anything  which  could  be  referred  to 
either  class,  was  found  ;  and  when  the  blood  was  kept,  bacteria  only  appeared 
in  a  small  number  of  cases.  As  far,  then,  as  these  fluids  (the  intestinal  dis- 
charges and  the  blood)  are  concerned,  it  appears  that  these  high  powers 
failed  to  detect  fungi  or  bacteria,  and  that  it  is  in  the  highest  degree  improbable 
that  either  were  present  and  undetected. 

Vei-y  different  is  the  case  of  some  other  diseases,  if  the  observations  of 
several  observers,  and  especially  of  Professors  Coze  and  Feltz,  of  Strasbourg, 
may  be  trusted.+  They  assert  that  in  the  blood  of  septicoemia,  typhoid  fevers, 
and  puerperal  fever,  there  is  picsent  a  linked  or  chained  bacterium,  which 
they  term  (after  Dujardin)  Bacterium  cate^iula,  and  they  believe  that  the  growth 
of  these  bacteria  is  the  efficient  cause  of  these  diseases  ;  indeed  they  go  further, 
and  assert  "  that  every  infectious  substance  is  of  bacteriferous  nature."  (p.  18), 
although  the  form  of  the  bacteria  is  different  in  small-pox,  scarlet  fever,  and 
measles  from  what  it  is  in  typhoid.  The  activity  and  sjiecifity  (to  coin  a  word) 
of  bacteria  arise  they  conceive,  not  because  they  are  the  carriers  of  a  special 

*  "  Eighth  Eeport  of  the  Sanitary  Commissioners  with  the  Government  of 
India."  Appendix. 

t  "  Recherclies  sur  les  Maladies  Infecticnnes.  Par  L.  Coze  et  V.  Feltz,  Pro- 
fessem-s  il  la  Faculto  de  Medceino  de  Strasbourg,  1872. 
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soluble  principle,  but  from  the  rapidity  of  their  imiltiplication  ;  the  form  and 
size  of  the  bacteria  depend  on  the  soil  in  which  they  are  reproduced  and  multi- 
plied. The  various  plienomcna  of  tlie  infectious  diseases  are  supposed  to  be  de- 
pendent on  patliological  localization,  and  tliese  localizations  arise  from  the  rapid 
prowth  of  liacteria  ;  from  the  detritus  formed  from  them  wlien  dead  ;  from 
tlie  leucocythes  which  ai'e  often  simultaneously  developed  in  excess,  and  from 
fibrillary  deposits  of  fibrine. 

The  authors  attempt  to  prove  these  assertions  (which,  if  correct,  would 
largely  modify  our  views  of  infectious  diseases)  by  microscopic  examination, 
by  experiments,  and  by  clinical  observations.  In  their  microscopic  inquiries 
they  employed  Nachet  and  Verick's  glasses  (immersion  and  otherwise),  and 
have  wonced  up  to  1,600  diameters,  and  they  used  distilled  water,  the  steam  of 
which  had  passed  through  a  red-hot  porcelain  tube.  The  diseases  treated  of 
are  pytemia  and  septicoemia,  typhoid  fever,  small-pox,  scarlet  fever,  measles, 
and  puerperal  fever.  Tiiey  also  give  a  chapter  on  the  cultivation  of  infusoria 
and  on  the  nature  of  bacteria.  They  distinguish  between  septicoemia  from 
pysemia,  as  is  now  usually  done,  though  the  two  are  often  mixed. 

With  respect  to  septicoemia  tlie  authors  showed,  in  1866,  that  the  blood  of 
animals  infected  with  a  poisonous  liquid  is  itself  infectious,  and  that  the  red 
globules  of  the  blood  are  then  altered,  and  a  multitude  of  bacteria,  &c.,  exist, 
and  that  in  successive  inoculations  death  ensues  more  and  more  rapidly,  so  that 
the  infectious  element  seems  to  gain  in  activity  as  it  passes  through  the  same 
organisms.  They  now  support  tliese  operations  by  numerous  experiments  on 
rabbits,  which  are,  on  the  whole,  strongly  confimatory  of  those  made  by 
Burdon-Sanderson,  and  presently  to  be  recorded.  Passing  over  the  changes 
they  describe  in  the  red  globules,  in  the  white  cells,  and  in  the  fibrine 
(fibrillary  deposits),  and  refen-ing  only  to  the  infusoria,  they  found  always 
single,  double,  or  multiple  corpuscles,  usually  in  chains,  but  looking  like  little 
worms.  Sometimes  they  saw  the  whole  element  with  its  greyish  or  slightly 
yellowish  colour  ;  sometimes  merely  a  pale  or  blackish  point  (according  to  the 
illumination),  which  was  owing  to  an  element  seen  from  above  and  presenting 
one  end  ;  these  points  measured  "OOie  mms.  ;  the  complete  elements  '004  to 
•02mms'  in  length  and  '066  mms.  in  thickness.  They  had  little  activity  and 
resembled  bacteria  rather  than  vibriones.  They  die  in  the  body,  and  especially 
in  the  lungs.  The  cause  of  death  in  septicoemia  is  considered  to  be  a  profound 
alteration  of  the  blood,  tending  to,  but  not  usually  reaching  putridity,  and 
induced  by  the  countless  myriads  of  bacteridia. 

In  pyaemia  there  is  also  often  the  presence  of  bacteria,  but  because  there  is 
usually  coincident  septicoemia,  there  is  in  addition  or  alone  numerous  embolisms 
arising  from  substances  introduced  mechanically  into  the  circulation  (pus,  white 
globules,  substances  from  inflamed  veins)  and  these  may  exist  without  any 
bacteria.    The  authors  thus  draw  a  broad  line  between  the  two  affections. 

In  typhoid  fever,  experiments  were  made  with  blood  taken  from  human 
typhoid  patients  and  injected  into  the  blood  of  rabbits ;  an  infectious  disease 
(with  implication  of  Peyer's  patches)  was  given  to  the  rabbits,  whose  blood 
was  able  to  communicate  the  disease  to  other  rabbits.  Tlie  dried  and  powdered 
blood  of  an  infected  rabbit  preserved  its  power  to  produce  infection  for  more 
than  a  year.  In  the  blood  of  men  and  rabbits  there  were  (in  addition  to  altera- 
tions in  the  red  and  also  largely  in  the  white  globules)  a  great  number  of 
bacteria,  smaller  in  size  than  in  the  septicoemic  blood  ;  they  were  often  divided, 
as  in  septicoemia,  into  three,  four,  or  five  segments  {B.  catenvla). 

The  evidence  of  the  presence  of  bacteria  in  typhoid  blood  seems  to  be  com- 
plete, but  it  is,  of  course,  stil  an  open  question  whether  they  are  the  cause  of 
the  typhoid  fever,  and  it  even  appears  from  some  of  the  post-mortem  histories 
that  bacteria  were  not  always  found  in  the  blood,  llie  examinations  of 
typhoid  blood  during  life  appear  also  to  have  been  very  few  in  number. 

With  regard  to  smail-pox,  the  observations  of  Cliauveau  and  Sanderson  have 
proved  that  the  infectious  property  resides  in  the  solid  glistening  particles. 
Whether  these  glistening  particles  are  bacteroid  or  not  is  a  matter  of  dispute. 
Beale,  their  discoverer  (in  1865)  considers*  that  in  v^iccine  lymph  they  consist 
"  of  a  peculiar  kind  of  living  matter,  the  smallest  particle  of  which  when 


*  "Disease  Germs."    2nd  Edition. 
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"  supplied  with  its  proper  paLulum,  will  grow  and  multiply.''  Variolous  pus 
contains  similar  particles,  and  in  both  cases  they  are  portions  of  bioplastic 
matter.  Three  years  afterwards  Kel)er  described  inconceivably  minute  organic 
corpuscles  in  variolous  l)lood,  in  which  a  lively  cellular  growtli  took  place,  and 
Hallier  and  Zurn  have  observed  similar  particles  in  the  lymph  of  the  slieep- 
pox  as  v/ell  as  in  human  small-jjox.  Dr.  1*.  Colm*  has  now  convinced  himself 
that  these  particles  are  "  living  uni-cellular  organisms  belonging  to  the 
group  of  the  so-called  "  globular  or  sphere  bacteria  {KugeL  hacterien).  He 
considers  that  he  lias  absolutely  proved  this,  and  details  his  methoJ  (which  is 
based  on  that  of  Burdon-Sanderson)  by  whlcli  he  believes  he  has  excluded  all 
chance  of  foreign  admixture  The  appearances  of  vaccine  and  variolous  lymph 
were  identical  ;  there  were  numerous  extraordinarily  small  globular  particles 
with  no  proper  movement,  but  with  only  molecular  movement  ;  they  were 
easily  overlooked,  as  their  refraction  power  is  the  same  as  that  of  serum.  Tiie 
immersion  lens  finds  them  most  easily  ;  their  size  is  under  "001  mm.,  perhaps 
about  one-half  or  three-quarters  of  this  size  ;  there  are  some  larger  bodies 
which  Cohn  takes  to  be  clearly  cells.  At  first  the  molecules  are  separate,  but 
they  hang  together  like  a  figure  of  8  ;  these  double  cells  increase  after  a  short 
time,  and  there  may  be  four  or  more  hanging  together  and  forming  chains,  and 
in  one  or  two  hours  there  are  chains  of  eight  divisions  and  sarcina  like  bodies 
are  formed,  and  then  all  sorts  of  groups  appear.  These  bodies  Cohn  considers 
to  be  the  same  as  the  micrococci  of  Hallier,  but  he  does  not  desire  to  use  this 
word  which  may  give  rise  to  misconception,  and  proposes  the  name  of  "micro- 
sphtera  "  as  identical  with  "  Kugel-bacteria,"  and  places  them  of  course  in  tlie 
family  of  the  schizomycetes.  With  respect  to  the  question  whether  these 
"  raicrosphseraa  "  are  the  bearers  of  the  contagion,  Cohn  alludes  to  Ghauveau's 
investigations  and  considers  it  is  most  probable  that  the  question  must  be 
answered  in  the  affirmative. 

The  authority  of  Ferdinand  Colm  in  a  matter  of  this  kind  is  so  great  that 
it  would  seem  we  must  admit  that  the  small  points  described  first  by  Beale  are 
really  bacteria ;  at  the  same  time  Beale  has  worked  witli  such  high  powers 
and  is  so  expert  in  these  investigations  that  a  further  inquiry  may  perhaps 
still  be  demanded  before  Cohn's  view  is  definitely  admitted. 

Coze  and  Feltz  state  that  they  found  articulated  bacteria  in  immense  quan- 
tities in  tlie  blood  of  the  human  subject  attacked  with  small-pox,  and,  on  in- 
jecting this  blood  into  rabbits,  they  produced  feverishness  and  bacteria  similar 
to  those  in  the  variolous  blood  which  were  found  in  tlie  rabbit's  blood.  In 
variolous  blood  they  have  also  found  round  globules  armed  with  points,  wdiich 
they  considered  to  be  bacteria  fixed  to  a  globule.  They  also  noticed  many  de- 
posits of  fibrine,  as  in  typhoid  fever.  The  kind  of  bacteria,  they  state, 
resembled  the  B.  bacillus  of  Pasteur  and  the  B.  termo  of  Muller,  and  are  quite 
different  in  aspect  from  those  of  septiccEmia  and  enteric  fever.  As  in  septicoemia, 
the  transmission  of  the  virus  through  successive  rabbits  seemed  to  heighten 
the  virulence  of  the  poison. 

In  scarlet  fever  blood  these  authors  have  also  found  bacteria  which,  t\'heu 
transported  into  the  system  of  rabbits,  largely  increased  in  size.  In  man  their 
length  was  '0006  mms.  and  their  breadth  0002  mnis. ;  in  the  rabbit  they  were 
eight  times  as  big.  The  injection  of  human  scarlatinal  blood  into  rabbits 
produced  a  fatal  feverish  disease. 

In  measles,  extremely  small  and  mobile  bacteria  were  found,  but  the  blood 
of  measles  was  not  toxic  to  rabbits.  The  authors  state  that  the  blood  taken 
from  the  part  of  the  skin  covered  with  eruptions  contains  many  more  bacteridia 
than  the  blood  taken  from  the  sound  part  of  the  skin  and  believe  therefore 
there  is  a  connection  between  the  eruption  and  the  number  of  bacteruid 
elements;  in  other  words,  we  presume  that  they  mean  to  affinn  a  great  local 
development  of  bacteria  in  the  vessels  of  the  skin. 

In  the  blood  of  puerperal  fever,  the  authors  found  (in  all  infectious  dis- 
eases) the  following  changes  :  deformed  red  globules,  augmentation  of  leu- 
cocytes, fibrillary  deposits  of  fibrine  and  chains  of  bacteria,^  and  the  same 
characters  were  found  in  the  blood  of  rabbits  poisoned  with  injection  of 
puerperal  fever. 


*  "  Virchow's  Arcbiv."    Band  55,  p.  229.  1872. 
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The  observations  of  Coze  and  Feltz  on  sopticoemia*  are  strongly  supported 
by  the  beautiful  experiments  of  Burdou-Sauderson,  and  Klein,  and  by  the 
observations  of  Kleb's,  of  Davaine,  and  several  others.  Sanderson  and  Kleinf 
liave  found  bacteria  in  septicreniic  and  pyoemie  blood,  and  have  also  confirmed 
in  anotlier  way  the  curious  observation  of  Coze  and  Feltz,  that  by  successive 
inoculations  the  virus  increases  in  intensity.  If  a  pytomic  fluid  is  transferred 
to  the  peritoneum  of  a  guinea  pig,  and  is  allowed  to  remain  there  for  a  couple 
of  days,  and  is  then  introduced  into  another  animal,  its  toxic  power  has  so 
increased  that  it  has  acquired  the  most  deadly  activity.  "  All  such  extremely 
"  active  liquids  were  crowded  with  bacteria  of  a  peculiar  character,  the 
"  increased  number  of  which  seemed  to  be  in  proportion  to  their  toxic  proper- 
"  ties." 

Dr.  Sanderson  believes  that  bacteria  "  afford  a  chamctei-istic,  by  which  we 
"  may  distinguish  the  products  of  infective  inflammations  from  those  which 
"  are  non-infective,  and  that  their  number  affords  an  indication  of  the  degree 
"  of  infectiveness."  Dr.  Sanderson,  however,  believes  from  actual  experiment, 
that  the  ordinary  bacteria  of  putrefaction  have  no  toxic  action,  and  he  is  not 
prepared  at  present  to  say  that  the  bacteria  of  septicoemia  are  the  toxic 
agents  ;  he  regards  them  as  the  inhabitants  of  infective  fluids,  and  as  very 
probably  carriers  of  infection. 

The  work  of  Klebs,t  which  is  based  on  observations  in  Carlsruhe,  during 
the  war  of  1870-71,  is  remarkable  in  various  surgical  aspects,  but  in  none  more 
than  in  the  statements  made  as  to  the  chief  cause  of  death  after  wounds.  He 
notices  (p.  105  et  seq.)  that  the  differences  in  the  amount  and  fatality  of  wound- 
fevers,  and  pytemia  and  septiccemia  cannot  be  dependent  on  the  physical 
condition  of  the  pus,  for  it  is  of  all  kinds  of  fineness  and  coarseness.  A  fine 
niicroscopic  examination  has  convinced  Klebs  that  the  cause  of  secondary  pus 
formation  lies  in  the  presence  of  "  putrefaction  fungi,"  (Faulnisspilzen)  which 
lie  terras  raicrosporon  septicum.  He  confirms  entirely  the  statements  of  Reckling- 
hausen and  Waldeyer,  and  though  he  does  not  allude  to  him,  his  observations 
seem  confirmatory  of  Lister's.  The  method  in  which  it  is  sought  to  prove  that 
this  parasite  is  a  pus  and  fever-making  cause  is  two-fold  ;  an  anatomical  and 
a  physiological.  With  regard  to  the  first,  the  miscroscopic  examinations  showed 
bacteria,  vibriones,  and  monads  in  almost  all  cases  of  wound-secretions  ;  the 
bacteria  are  often  motionless,  rod-like  bodies,  often  joined  together,  so  as  to 
form  long-jointed  fibres ;  there  were  also  numerous  microspores,  that  is  extra- 
ordinarily small  glistening  particles,  either  free,  and  then  having  oscillatory 
movement,  or  in  groups  (zooglaea-form),  or  in  chaplets.  These  bodies  are  found 
in  good  as  well  as  bad  pus  ;  but  are  sometimes  wanting  in  good  pus.  These 
parasites  are,  Klebs  thinks,  the  same  as  those  described  by  Hueter  and 
Toramasi  in  the  diphtheritis  of  fresh  wounds.  Commencing  in  the  secretion 
on  the  outer  surface,  the  parasites  attach  themselves  to  the  soft  parts,  and 
colonize  there,  and  form  zooglsea-masses,  just  as  they  may  be  artificially  grown 
on  the  mesentery  of  the  frog.§  The  colonies  extend  themselves  on  all  sides,  unless 
they  meet  with  a  cleft,  which  interposes  a  chasm  or  produces  niechanical  com- 
pression which  destroys  them.  Tliey  destroy  the  surface  in  this  way,  and  then 
they  penetrate  into  the  lymph  and  blood-vessels  and  get  to  the  inner  organs. 
Sometimes  they  eat  through  the  wall  of  a  vessel  from  outer  to  inner  coat,  and 
getting  into  the  vessel  cause  coagulation.  Of  the  parasite  many  penetrate  into 
soft  tissues,  which  they  easily  destroy,  though  tlie  liard  bones  and  tendons  resist 
them.  They  penetrate  into  the  interstices  of  the  loose  connective  tissues 
either  directly,  or  are  assisted  by  those  forces  which  aid  in  moving  the  lymph. 

*  Coze  and  Feltz  have  also  made  some  spectroscopic  observations  on  the  blood  of 
septicoemia  wliicli  shows  some  difTercnces  from  heiilthy  blood,  but  their  causes  are 
not  made  out.  They  have  also  tried  to  cultivate  bacteiia  but  have  never  succeeded 
in  obtaining  any  fungoid  forms,  and  their  observations  on  this  point  are  quite 
opposed  to  Ilalher's  statements. 

t  "British  Medical  Journal."    May  Hth,  1872. 

+  "  Beitriige  zun  Pathol.  Anat.  der  Schusswunden."  Von  Dr.  E.  Klebs. 
Leipzig,  1872. 

§  Klebs  has  seen  this  process  in  decaying  teeth ;  the  zoogla;a  masses  penetrate 
into  the  bony  canals. 
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This  latter  mode  is  very  important.  When  the  parasite  passes  into  the  con- 
necting tissue  interspaces  the  permanent  cells  are  destroyed  by  tlie  mechanical 
pressure  ;  but  in  the  spaces  are  found  wandered  white  cells  ;  the  parasites  pass 
mto  these  wandering  cells  (which  have  come  from  the  wound  surfaces 
apparently,  and  contain  often  hiematoidin,  p.  112),  and  then  are  traced  into  the 
lymphatic  glands.  A  general  infection  of  the  system  occurs  very  slowly  in  this 
manner,  and  the  spread  of  the  parasite-holding  cells  beyond  the  lymphatic 
glands  is  very  difficult  to  prove.  The  parasite  arrives  in  tlie  muscles  from  tiie 
connective  tissue  spaces  ;  then  during  the  contraction  of  the  muscular  fibres, 
the  spaces  between  them  are  widened,  and  neighbouring  fluids  are  drawn  by 
aspiration  into  the  spaces ;  in  the  succeeding  period  of  muscular  relaxation  the 
solid  particles  in  the  fluid  are  not  driven  out  again  ;  then  occurs  the  well- 
known  interstitial  myositis  and  pus  building. 

The  general  infection  of  the  body  arises  most  commonly  by  the  infection 
of  the  blood,  and  the  transference  to  various  parts  ;  the  little  thromboses 
which  are  found  behind  the  valves  in  the  veins  are  caused  by  the  adlierence  of 
the  microspores  to  the  walls  ;  by  their  colonization  and  growth  there,  and  by 
the  irritation  and  pouring  out  of  a  fibrino-plastic  substance  on  the  walls,  a  coagu- 
lating influence  is  executed  on  the  blood,  and  perliaps  also  the  anti-coagulating 
influence  of  the  walls  pointed  out  by  Briicke,  is  removed.  Tliese  thromboses 
may  remain  on  and  often  form  pus.  Then  the  oigans  suffer ;  the  lungs 
especially,  from  the  mechanical  arrest  of  numerous  solid  parts,  or  sometimes 
from  coagula  in  the  vessels. 

Klebs  enters  at  considerable  length  into  the  thrombosis  and  coagulation  in 
the  lung  vessels  in  septicoemia,  and  then  passes  to  the  hepatic  abscesses,  which 
seldom  arise  from  emboli,  but  from  the  distribution  of  the  microspores  in  the 
capillary  vessels,  which  are  distended,  press  on  the  liver  cells  and  destroy 
them.  Klebs  concludes  that  the  opinion  which  looks  upon  these  parasitic 
elements  as  merely  unessential  and  accidental  attendants  of  sTippuration  and 
inflammation,  must  be  given  up,  as  complete  proof  has  been  obtained  that  the 
local  mycosis  precedes  these  processes.  But  in  addition,  Drs.  Zahn  and  Tiegel 
have  succeeded  in  filtering  the  parasitic  masses.  The  clear  fluid  (caused  heavy  but 
transient  fever,  but  never  caused  local  suppurations;  the  same  fluids  containing 
the  parasites  caused  extraordinary  wide-spread  suppurations.  Zahn's  experi- 
ments have,  however,  been  doubted. 

Finally,  in  the  splenic  apoplexy,  or  carbuncular  diseases  (Milz-brand)  of 
sheep  and  cattle,  in  which  bacteria  were  discovered  by  Branell,  Davaine,  and 
others  (see  report  in  vol.  8,  p.  312),  it  has  been  asserted  by  Dr.  V.  Grimm,  of 
St.  Petersburg,  that  no  bacteria  were  found  in  the  blood  during  life.  But  this 
has  been  contradicted  in  a  note  by  Dr.  Semmer,  of  Dorpat,*  who  not  only  from 
his  own  observations,  but  from  those  of  Unterberger,  in  Dorpat,  and  Nayorski, 
in  St.  Petersburg,  entirely  confirms  Brauell's  statement  of  the  constancy  of 
the  occurrence  of  these  bacteridia  in  the  blood  of  carbuncular  disease. 

All  the  above  noted  affections  belong  to  the  strongly-marked  class  of  infec- 
tious diseases  ;  but  some  observations  have  also  been  made  on  fatal  cases, 
which  are  allied  to  these  infectious  disorders. 

(S)  Non-specific  Diseases  attributed  to  Bacteria. 

Mycods  Endoc'ardii. — Under  this  term,  Professor  Winge,  of  Christiana, 
described  in  1869,t  a  case  of  ulcerous  endocarditis,  in  which  there  were 
numerous  fungoid  filaments  on  the  several  valves,  and  in  tlie  little  embolic 
masses  which  were  found  in  the  heart.  The  vegetations  were  like  fibrinous 
threads,  but  under  an  immersion-lens  their  characters  came  out  clearly ;  there 
were  partitions,  and  the  threads  were  branched.  There  was  detritus  and  granular 
heaps,  very  similar  to  bacteria  rods,  while  the  threads  were  like  leptothrix- 
mycel'ium.  Tlie  case  came  on  after  the  mar  had  opened  a  suppumting  corn, 
with  repeated  shiverings,  followed  by  severe  headache,  diarrhoea,  and  typlioid- 
like  symptoms. 

Another  case  of  a  similar  kind  is  now  recorded  by  Professor  Beiberg,  of 


*  "  Virchow's  Archiv."    Band  55,  p  251.  1872. 
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Christiania.*  It  was  the  case  of  a  puerperal  woman,  wlio,  on  the  10th  day, 
had  shivering  and  vomiting,  followed  by  swellings  in  some  joints,  and  vesicles 
on  the  skin  of  the  extremities.  She  died  in  about  five  weeks.  On  2wst-mortem 
examination  there  was  ulcerous  endocarditis,  and  thrombosis  of  the  mitral  valve, 
with  fungoid  growth.  There  were  metastatic  abscesses  ;  metro-lympho  thi-om- 
bosis,  and  lungoedeina  and  hypernemia.  On  a  microscopic  examination  of  the 
cardiac  valves,  and  of  the  coagula  adhering  to  the  chordse  tendineaj,  there  were 
numerous  fine  granules,  and  many  rod-like  bacteria — similar  bodies,  and 
leptothrix  chains.  There  was  no  fibrine,  but  many  white  corpuscles  in  the 
thrombus  masses.  The  chains  and  links  entirely  agi-eed  with  those  observed  in 
Winge's  case.  The  author  gives  reasons  why,  in  both  cases,  the  plant  could 
not  have  been  &  post-mcn-tem  appearance  ;  but  that  they  were  developed  intra 
vitam.    Detached  portions  of  the  vegetation  produced  emboli. 

The  plant  is  referred  to  the  schizomycetes  (of  de  Bary),  and  not  to  the  true 
fungi, 

A  sample  was  transmitted  to  Virchow,  who  considers  the  gi-anules 
decidedly  of  parasitic  nature,  and  to  be  vibrional.  The  case  is  very  similar  to 
two  described  by  Virchowf  of  puerperal  ulcerous  endocarditis,  and  in  which 
also  there  were  peculiar  gi-anules  in  hyaline  connecting  masses,  and  which 
Virchow  identified  as  parasitic. 

Biphthentic  Nephritis  caused  hy  Schizomycetes. — Dr.  Letzerich  describes^  a 
case  of  diptheritis  of  both  tonsils,  and  swellings  in  the  neck,  in  a  child  of  2^ 
years  old,  which  was  followed  by  suppression  of  urine  and  death.  On  exam- 
ination, the  renal  tubules  (straight  and  contorted)  and  the  Malpighian  cor- 
puscles were  found  crowded  with  the  spores  of  a  fungus  ;  where  the  fungoid 
masses  were  most  numerous  the  epithelium  had  disappeared,  and  the  fungi  lay 
close  to  the  basement  membrane.  The  canals  were  greatly  enlarged  by  their 
pressure,  and  the  vessels  compressed.  If  the  epithelium  still  existed  it  was 
crowded  with  spores,  and  often  enlarged  to  double  its  natural  size.  No  fungi 
were  found  in  the  spleen  or  liver ;  but  they  were  present  in  the  arteries  of  the 
kidneys.  The  cessation  of  the  urinary  secretion  was  purely  mechanical. 
Although  the  writer  uses  the  term  fungus  (pilus),  his  figures  only  show 
small  round  cells  like  spores  certainly,  but  which  might  possibly  be  bacteroid. 

Uterine  Diphtheritis  and  Bacteria. — Waldeyer§  describes  four  cases  of 
puerperal  fever,  with  diptheritic  exudation  on  the  internal  surface  of  the 
uterus;  this  layer  and  the  contents  of  the  lymphatics,  the  co-existent  peritoneal, 
pleuritic,  and  pericardiac  exudations  were  found  to  contain  masses  of  bacteria 
between  the  pus  corpuscles  and  the  mortified  tissues,  and  bacteria  were  found 
even  in  the  {)us  corpuscles.  The  form  was  the  "  kugel-bacteria "  of  Cohn 
(already  noticed).  While  Waldeyer  does  not  lay  an  extreme  weight  on  these 
appearances,  he  considers  they  cannot  be  indifferent,  and  refers  to  the  nephritis 
bacteritica  of  Klebs  and  Rechlinghausen. 

His  observation  on  the  presence  of  bacteria  within  pus  cells  is  confirmatory 
of  Beachamp's  and  Ester's  observations,  and  of  Bastian's  remark  on  the  presence 
of  bacteria  in  living  cells.  || 

Bacteria  in  the  Vessels  of  the  Brain. — In  a  case  of  rheumatic  fever,  which 
died  with  an  excessively  high  temperature,  Bastian  found  outside  and  in  the 
central  vessels  (surface  of  convolutions),  a  large  number  of  actively  moving 
particles  ;  many  of  these  were  distinct  and  large  bacteria,  made  up  of  "  two 
"  almost  cellular  segments."ir  Bastian  says  these  bacteria  must  have  existed  in 
the  blood  during  life,  or  have  been  produced  in  the  vessels  after  death,  and  before 
the  skull  was  opened.  He  inclines  to  the  latter  opinion,  and  states  that  it 
influenced  him  in  his  views  of  spontaneous  generation.  But  there  are  now  so 
many  cases  of  bacteria  in  the  blood  during  life  that  it  seems  much  more  pro- 
bable there  was  some  "  foyer  "  which  furnished  those  found  in  this  rheumatic 
case. 


*  "Virchow's  Archiv."    Band  56,  p.  407.  1872. 
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